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lNTaODUCTtO 
Thia study l• de l ned to explai the aajor relattoaabipa that 
affect th• • a .. rketl ecao(lm)' . I t i • ba le e earch • tudy b l ch 
re~r• •nt 8 4 ~riptlon of t e a 
toT of the ecouomy. 
d ctu l ehavlor of the ega 
lanatio of 1 price and 
p~oductiOl'I of • • vary from year to y .. r 1 e lee. i utio . o f 
t .. j or el tion blp that ke u be • s t ndu t y y e le to 
bett•~ un4at• t•nd ho actor hicb arl e both lt o the e i lndu~try 
and 0 t !cl• t tnflueace th• rice nd productto ot •111 . Jenefl t • 
ot thl tudy to qrlculture ould come cblefly tbrou b ts 0 e 1 
uteaston nd ""•t r.eat orker'• •• ell •• oft:icle l o f ••• 
3'Q4 r e r•••atative1 of pr{vate t 1 • t o or d h et:tly 1 
The tudy of tbi •~t of t • ecoaoay i nvolve t • u e of the 
qua ter aa the perlod of o e rv t1on. Previoua irtcal tudl e have 
a tteapted • tl t i oc u in annual ta (e.g., Carr to. Jude 11) . Tbe 
uae of t • barter tbu pe d od t ncre • the l ortance o dJM: l e 
con 14eratton•. 
1 1 thou b •u • • • di 
d•c de t anraer ' receipt• rCID •11• ranked fifth oog the product• of 
O. S. tara•-·recelpt• fra11 a are more varlabl• tbao thoae of .. ny 
calmOditi•• · The •V•na• ehaa • i n recoi ptl froa yeal" to year cturina 
tbe l •58 decade va• 11 ~·rceTit. 'l'be larae•t cb&D • •• 31 r•r~t 
and t:be Ueet 2 percent. 
Cha • • i n price• armer l"ecei ved for • I t• accouAted f or 110s t 
of tb1• variation in recei pte. The • vera • annual cban • f or tba 
2 
ec:Ado 14 perceot, ra fraat a htgb of 31 p rcent to a lov of 
l percat (!O, pp. 1-2). The O"f'erall 1-portanca of • g• Dd th• 
variation in Tecelpta trc. •as• aake tb1• etudy a t11Dely and laportant 
one. 
ConaidoTabl• •easonal variation occur• tn esg production and 
aarketlQa. llraOat 28 percent of the yearly production of egs5 i• 
1DU'keted clur1 the second quarter (.April. Hay, June) bile about 22 
a p•rc:ent 1• aarket6d dul'i.ng the third quarter. The farm egg price 
drop• to about 91 percent of the yearly average durin tho sacond 
quart•r od ri•e• to 103 percent in the third quartor and 110 percent 
in the fourth quarter. C1v111an coa..uaption of egg• •••• to be .au• 
whllt l••• variable thao farm price and production reaching a aliaht 
peak 111 fir•t and fourtb quarters. 
CoratU11Ption i• aubject to le•• • aonal variation than production 
and PTice because of the toflu•nce of storage atocta. ricg an1 
period, th.er• vtll be f1rma carrytna otocka ot c:ODllC>dity from that 
period tato th• next. Producer•, wlwlesalers, etc., C4lrry f!nisbed 
nveotoriea f r(Wll the perl od9 of ..asooally bi b product1ou to the pertod 
of low productioo. The a ailabUitJ of •tock• perait• vadatioae in 
prodtiction ttbout incurring the trouble, coat, and perhaps delay• of 
requeot pot purchaae1 acd deU.varlet. lecaus• e • are a aal• 
pariahable ~ditJ, atoclu uaually are not kept ia atoi-ea• for lo 
period• of tiJae "1th littl• lo•• to quality. Into• tor e tock• vary 
~e parcenc.gea ~uoted iu tbia section have b au cc::sputed f=cm tb• 
19'...a .. sa data gf.veu in the .tppudix. 
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considerably from a low of 17 percent of the yearly veraa• 1-D the first 
quarter to a hi h of 32 percent ot the yearly average in both the eecond 
and tb1rd quarter•. 
las• nd frying chickea• coapoae the only major a roup of food 
product• f or vhich the marltetina margin, or the fenn- retail prlce 
epread, ha• not iucreeeed during recent year (28, pp. 19-lO). 
~veraae far.- retatl prlce spread• have varied within the ra e of 
16.6 cent• to 2i.4 cent• a dozen tine~ 191+8. The farmer• ' 1bare of 
the retail price baa been about 6S to 70 p rcent. 
The ab.Dual t11arketl margin has Cluctuated l••• than retail priee1 
and farm value• deapite risina w•a•• and price• of other i nputs . Thia 
relative ac.bllity wae tbe reault of laprovln etficiency in the egg 
marketing ayet.. . Some ot the major efficiency fac tor• which have 
held down prlce apreade ve been; (1) Trenda toward inte ration 
of egg-aarketlu~ function vhich have resulted in the aaaemblin , 
gra4ina, and cartoning of •sa• at large country •••embly plant•. and 
distribution by theae plant• directly to retail atorea 1u urban areas . 
Coit factor• such ae labor, land, and ~e• often are a~a1lable at 
lover rate• in rural than in urb&n ar•••· Iu this int ratlou process, 
aome handler•. especially to large UTban areas, ace bypaasad ~nd some 
coate are thereby reduced. (2) Larger and more apectal~~ed productna 
nd marketing unite have bun developed which can L tter utilize 
recent tiaprov .. eut• iD plant and equipment technolo y . EconQD.lca of 
scale enable firms to operate at lov coat• per unit (28~ pp . 20-22). 
Thi• 1tudy will examine tbe factor• aue1n1 the variation in egg 
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pdc•. , mH'ketlt.lS ma1' t.ns • a nd 1tor4ga tock.a. qu.ationa v ll1 be 
4eetgned d ••ttaated atatl•tically froe data for the ~•rlod 1S49• S8 
in an att.-.pt t.o explain con ume~ d and t or • 3 , ~ etln mar t n, 
d cbnnae tn Gtor a• ato~ka. n tlon for estimating coneumer 
deaan4 for cbaeae • a1eo Lnc1ude4 fo~ the purpo e of 40llplet1C3 the 
110d•1. The re•ult• obtai d from thi• atu4y inay be of use 1n axtenaion 
aad outlcole wot'k, 11rbera the f.tuttvlduu1 lnvolved ara eequested to ~ore• 
st e.q>ected pr!.¢.U end . rod\Jc~ion. Tho raln t m4 et may be uee-
ful l ti det•ntl.nin.s •batl,er h1&bet: or lower ... tee• t"a a a:-eault of • 
c • n tb char e• ot proeeaaics, o~ if they are A reault of • 
change 1n tu percentaa• markup. lD the c.aae ot ht her ptlcea, U the 
mat"gtn baa f.nc~used, it l• Utely tb t ·there ho.• boen ao lncrean t l\ 
th• percentage markup. t t the . r in l' int nearly the g , i t •• ea.s 
r e aonabla tC) •• UM that the cost• of procea•tni bave 1.ncru1ed. 
Invent:orle• of egg• have f luctuated to quito •n exteut. aud a 
ki1 ledge of the faccort to~luenctn tbl• fluctuation would ••em to 
be of conaiderable \i10rtb. I f 1 t<>clus at:~ un~1ually high ud production 
le expeccad to i ncrea1e, th& pri.cG vill dtcline. forecaster• may ba 
ule ~o anticipate thil dtuatton d could fore arn producer•. lt 
1• hope4 that the e1timate1 de~ived £rem. u11u1 the aoclel dev•lope~ in 
tbi• amdy y •id produc.are and u :keter of e 11 i n predicttnc rice 
trend• and !utur• !ncocne, so that neceeaary d citione reaardtng pro-
ducti on and Ul"bttna can )e made. 
~ number of atudfe analy~tng the egg•.arkettna economy bava baan 
publi bed. Mo t of tbe a atud ea h ve u1e nn l t l n eattaattna 
&i4uatioo of th• v 4toua odels fo!"DWlated None of the 1tud!e n 1n-
veet1g&ted. h.sv1.1 , .... d the ua ter • tbe !'• i od cf ob •rvat l on . Jbere-
a•. thi • tudy 101 the east-~quare 1~& 1• uqu tion ~•thod, e ch 
0£ t.b• )lubl cat S.oo. revlA'<l.sd !n thf... ~1tetioa -ittetl both logl .. 
equ t l on nd mult i -equ4tlo model • 
a r: (lO) fael an. ly 1. of tha £4oto•• th t ' nf lvence tho $upply 
of• 1 udt~ te· th t the aupply ot egg~ 1n a ~!lendur yc;. T ~in-
fluenced by p:ice movell:ent• 1lthtn th ~me pe:'od through t o ~ ode 
of dj u• t.m4nt un~ar the cont~ol uf producer•; ehtck replacement ~nd 
1. yet old 4tid <.:on1u.:med on fu: \Iber o pl"oduced. Tha~ua t o iaathod• 
a~e r al4ted to the ·~s· leed ~ tt4 prcv~i ltn iB t at yoa.r ! ndtca t n~ 
an toter ct1on betwe~n demand aud •upply. Tbts luta~ ct!on 111.(ld to 
the foriaul.Utioo of ll t ucturil equation• to explain the aajo~ ro~ 
1.ationah i.pa Ln the e iuJuat~y--cwo d nd, ti10 aupp.ly, two pi-ice 
lovel > a • tor•s•. nd ~olJr t 4entlty cqu tion . U e tudy 11 b ed on 
data for the ye ~• 1931 -54> ~~cludtn the wnr yenra 194 -~5. 
In C004lder ln factor th.tit tntluencc tba nupply o~ asas. Garra 
an~ly~ea tho p~ice expectations of produeG~, . Be hypothe 11a~ that 
und•r cti.Q&ing co~t~proftt oi tuat lO'D, c 1e ndi vtduttL v·o4~~e_ 1 be 
l nf luenced in part by the a ffect of p y~ olvglca l mot1votion . fQc 
e.cAJlll>le, in a pe r iod o u~t•v~~•ble atu'ttla , soma indivi d l pro4uc•r-
11ay ~ •• 1 tbolt they~ n b st t r ove that ~ po•1tiou by f.ntainin 
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thei r layln f lock t it• exls tin ~i e bll• the L du•try. i n the 
a r egate, r eta to u vora )l• returo• by he vle~ cullina of l.ay•r•. 
I f total pro~uetlon io cut o auch tb&t p~ie• ub eque.ntly ~l••• the 
p oducer wbo baa .. int•iaed ht • laylu f lock vlll have • la •r output 
to ell than i f he d cut l t 1 et&e . Tb• t ndividu 1 pr ducer' d i •• 
poal tion to aalntaio or r educe f loe\ •i••• t t lataa ~f h l t reduction, 
aud l t• extent, 11U t nee• 1ar!ly dep nd cu • uatiug poaat ble uture 
income to be e li:ed by mat ntalning lay1na f lock t ee v i th the ta· 
aedl te los1 to be aToi ded by • reduct ion. 
Ger~ at.ate• that hen t o ula t1na future producti on plane, pro• 
ducar muat decide .. ny ba y chicles to pure • t~ uture f lock 
~e lac ... ot . S1mtla~ly. Ba er (1) h&• noted th t • a procluction can 
be redtcted rel tLv ty accur tely on the b 1ia o f number• o f potenti al 
uayera t tbe beginnina of t • layln y r and the r ta of l y i n 
Octo er. Cerr f~el• that a producer ' ecl•io to pure • ba y 
cbic l• cofldttiooed by expectat o of hat e a pro4ucttoo profl t1 
wl ll be at th tla• the p oduct • aarketad . The a tmple t ewpectation-
al model tb t c be fo ulated ie to •••um• tb&t p·od~cere ' l teo• 
t i on1 to pure •• baby chi ck re i n(lue ced by tb• prevai l ! 1•~•1 
of th• • - eed r a t i o. t'hl IM>del lapll•• that a do not raact 
to paet expe~ienees t n fr 
ccmolde l nste 4 t t th 
t l nue. In a test of th 
lng their opl olooa 0£ a future pertod• ut 
pre ent abor t - r \111 rkot h aomena vLll con-
b1pot • •1 • Ca·ra found t t yea - to•year 
r t l oa of the J nuary e - eed r tlo ex-plalned 5 
&tion durl n the period l ' 8·'4 i n the yaa~·to-y 
, ercent ot tbe v•rt-
r ratl of fanuu • 
etent1o to pur cha• aby chtck • I t ln add!t t onal t ctor .. ded, 
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i n f luence of treod in the tat• of y, the ercanta a o l va·l tlon .,._ 
plal a.cl ~o•• to 6S P•~e9Dt . 
I ker contend b t the ratio of the alue of e S produced per 
ban to f eed co1t lii is better ... aura of t etu.ca 1 than e - oed p S. c.e 
ra t o. Be ound that 8S pe•ceat of th• var iation i n the nt.ambe~ of 
pulleta • sso~t ted vl tb cb aae• t a a •s value par hao• faed ~• t ia . 
Ger~ hypoth 1 ed th t lndicatu~• that r el te to the dClll8nd or 
• a• at retai l can be obtained by .-.mn·og: (1) et.ma arie6 naly i1; 
( 2) cro••· ect i on analy1is ; aod ( ) tudfea of consumer preference 
and bouaebold pr&ott ca1 . 
tu tti. •n«l~•l• of d411111od u•Ln tt.. arie• d4ta, the •l&e ot 
population, coneua*1' inco.e, auppli a • nd prices of eoepeti cOll· 
rM>d tl••· con~~ t&• t•• aa4 pre t erencea , And other vart-bla1 that 
aff~t de11and &r• f luctuati n ~lthtn the period bei atudted. Po u• 
l atl cm, fncoma,. a nd t~e geuer 1 pri ce level •re variable th t refer 
to the ecouoay •• a bole. Price• o f eu• rut aevat' 1 cc:1apeti ng or 
co.pl....o.t&rJ cOlllltOdi ti•• r e variable• ao~• directly related to the 
• I indu•t~. Cetr treat• r t e•• of subatitute nd ccapl..-otary 
cOllDOCl1Ue• aa predetenal n•d vat'iablea bec4Ut• tre ttns eb coimod t:y 
aa n •ndoaenoue var! ble ould require t~ addttlon of more • na-
tion•. Be feel• that ch• • tatittlc•l bi• tntroducad by t r9'ti n the 
•uh titute and ea.plement&:ey l tema ~• predaterained to ~- 11 a~d 
o~tv•.l ed by the dvantoa• of bavtca len • uation• tl the model . 
Unlike Carr • Judge (ll) conaf dar• pcico of complementaty or 
c09JPettog cCMDOdi.ti.ea to be endo enoua. Tht. l e.ads to • U·• uatto 
8 
odel oa t iaat•d with data troa t wo ti.. erlod1. ADll' 1 cL.ta for 
1921• 1 t.a utiltce.d for tbe ~ir•t peri od and annual data or 19 1-50 
i util L~ed f or the • cond pe r od. Jud e foel• t t •~o nou v ~ ~ 
able• do not vary eoough co adeq~tely how tbel r ~~Hpect:t.ve tntlum c•• · 
The e fore, t a his eecood tt • erl od e con (d r th war ye•~• to be 
very •&luable i n tbia re ar d b ue oxo enou c ea wer e ordl na(!ly 
11\JC lar •r t n 1a pe ce t 
ln hi• l\Odel, Jud e Ol'llUlataa four equati on e -c coaaodi ty; 
demand t ~etai l. aupply a t reta11 1 emand by the c rct 1 eeccor, 
and ppl7 by fa rcer e1t !ea~ • the e equa t t on• for a , t, 
a d f ood o her t aa t nd eg • ·· 
J d • &•ume• per CAFi t a em.and to be functton of t he pci c ot 
the ood, prtc• o i euba i tut• 1~od• , pric of 11 ot ber ood», nd v•r 
c p i.. u d iapo ble i nc011e. • lona it. th• e v•rt.•blea, t •u• t enter 
the equ tioa i n ottnr to de crib• a dynami c pro~•as . J ud • a tert 
t hat t •• i va llJ aes d to be a variabl• that c•t c a ll ot the 
octal •n paycnologi c l factor1 nd any ecOllaaiic factor , ~ot account• 
ed for by cbe pri ce and ~ca.a varl ~iea , c t ch e ac • con• t an t 
t e pet' un.l t 01' ti.Jae. • ••b th t. e • •tttially tisa La • dummy 
var1Able r • t leet , ng • nu:mb r of l1cell• neoua changes z• ther tb n 
et.n CTu1y r epres.-ntattve o f ch.en • • I.a t&•t• a . 
In ordor to a trt vo a t •~ pp~oxlm&tA model for t he ket t ot 
e a , J ud • ap l i t a the upply aechani 
o t pl"oducera or :f :.tera ~d delnand by the commer ci l a ctor; and 
( 2) the p9ly by the commercl• l eector a d d~nd t he cop uatn 
• otor. hypothe lze t t per CApl ta U ply ot & good depend upon 
t a prlc J:ecat v cl rot"" tb com:1001ty, t\ pd ce o c~ettna enter -
r ae • nd t'\o co~e of .., ctors o1n t.nto the produe~t.on. of the 
caa.odf. ty. Gt en a u11dle of 1'e cure utllcd by t f 1 1 the output 
fo~tbeOGtn la ro•t~ 1ctad y th productto f unett on. Bo evor, for 
· y f p~odu¢ta, cur ant o•tput r e ult t ca cl t o that ar a 
ba eel oo et r t cc1 ud on other v rt blaa bt ch are cot fel tad to 
i: corr nt t"ket i tuat i cu. 1u.:b •• ui enc, hou i , ttd. ao:ther. 
Ui•her (4), ltk Ju e, co ider• prtc•• of ~ompatin and C41111~ 
plemeutary cOC!!QOditieo to be tto~e r, aloo coruaid rt 
dt poaable l i ucOQa a etui enou.a variable u•ce11it~tln the 1n• 
clusf.011 of au tncema enet:&c:.1.oo e uattoo. TM model pre ac~ed are 
astl1Z1&tod v!th annual data f~om th pe~lod l 15·40. 
rtcbe~•' ply tio ralato to tana lov•l~ . hil• tho5o tor 
demAn4 r elate prtncipaUy to i:-otall m.otketa. H!a deMad equation ue 
quite elailar to thoae of O.rra and Judge, variablea bai income , 
prtce, nd A }! r or moiat cloHly rel ted rice , vitb price• and t.ncoaae 
b 1~& deflated, ecoTdio to tho p•r tcular medal i n ••tlsat d• 
by • en•T«l cone r~• price indo • Vart bleu includ d ta the 1uppl1 
eq t1on were cur~cnt-perf.od f a price• f ol: e 11 , cll1cka0Js, nd corn, 
and the Umbel' of cbJ.c:ken1 on tares. Tho Ecmn price o f eorn as i n• 
eluded •• a ~ura of t eed co c. 
In bta arttclo, Ft 
du of tbrea different 
t ncoaae ar de lated b a 
~ 1 a tt tlD to CODi.~r the rel&tiva 
dal . Io the f1ret ~el, prl~• o 
ene-ral coneum t: ' price tudox. le Hodel 
10 
II, Model I v ~ re·o•tiaated with uade lated price• and moll9Y 1ncomaa 
dtsplaclna th&ir deflated couoterpart•. Di•poa&bla money tncoee 1• 
treated &• predeteriatned tn Model II. F1aber ' eotlve tCJl' ••tlut1ng 
equ.at1on• 1th both def lated and actual priees aa to axaaloe the 
•ffect on the tsupply equatton. There a a reasonably clo•• corr•· 
1p~nc• between the • tia te1 of the •upplJ ~qu,aticm• obtained by 
lea•t- squar•• i n Hodel I and th t obtalnad by the llaited-iatoraatloa 
method 1.n Model II. Tb div r ence betvun the two eta ol le t• 
1qu.rea eatiaate• i not la~.•. bUt the difference be en lielted-
tnfonaattcm estiaates for th• upply equatloD t o the tvo eodel t a 
•9Pl'•ciable. Tbi• ta due to t·o cauaa. rtrat, one •od•l contatu 
deflated rieee beroa• the other d~~ not. Se ond, t e predeteralnad 
vart blea lu the ~ lltOd la r• dl ferent. The leaat•squaras te•ult• 
•ugge t th.t the fl~•t eaute ta l••& l ortant. in vhtch event it 
vould appear that the choice of pred tenid.ued var i bl•• l• utto 
cruof.41. 
rtther noted t t • n\mber of eq,uat1ou• i led to pace the aer1a'l 
co~rolatlon taat an.d the~efore, dactded to attempt aoae transforma-
tloo. In ht• third aodel 1 be obtain• eatt.Dat•• for the equatlooa of 
Model I vitb th• variablo• 1ured ln tenaw ot f!rat ditferencea. 
Th• prtactpe.l motlv or f ir t di fferencing a• ~ a11ce4 aud tbe a1an• 
of tbe coet ficient& ere in accord wt.th axpectatton• aua;esting aoaa 
vec••• ~itb this bypothe111. 
n taportant tut hich a gt>Od e4on-,.tric model should be able 
to P•• • la it• bility to p edict outside the s le pertod from hicb 
11 
the truccur&l ,er t•~• h ve been ~atl ted. D ing each of ht• 
th~•e. mode la. Pi 1har axtrapolatec! the valueo o ! th. ect!ogenou• varl -
abl• uatn only the reduced-form equatlona. lt ., noted hat t'o~•-
•t va1ue-s seeJMtd elattvely ea.s!ttve to tbe choice of ,red•tana.tned 
variables. The ran ot vartat1o~ of the •ttoa of p~edlct•d to aetual 
\r lue 1a much 1ealler tor M<>del II tll n fol' MO<l•l I. Model ltJ 
yielded better Ta.ult~ tn eoeral t n did Kodel t, so it vould •PP••r 
that Hodel I w s lnfar!or to the other t!IO mod•le. Io general. Model 
11 ua.d Mod•l 111 ver• fairly •tell.a~ •• to the raage of varl tlon of 
tho ratios o pr•dtcted to actual v lu••· Pt1 er ~~rn• that notht I 
coacluaive c n b ••• d f~om tb1t analyei• bee uae 1~ te based on a 
oarrov field of evidence. 
rr eetimated t~ v•l e• of cert•la vart bleo 1th botb the 
lf.inited•f.rafoTID&tion and t at• qu r•• 'lite of tbe model. aa fouod 
t at bet:t•t: ettbnate• of the uantity vadabl u •wear to be obtained 
fTOJO the si1.UJltaneoue fltt!og of the aodel, while better stt .. te• of 
the p~lce variable• appe.a~ to be obta1 ad by the le at•aquares flt . 
Tbl• w•• al10 true wbea the aodel •• uaed to e~tropolate relation• 
abipa beyond ·th r&tl$e. o f obeervatLOM uecd. 
Judge ccmp t'ed the adequacy of li&lted~info t1on e(Jtt tH and 
alngla equation e1t!.w:tte1 lo both lllOdels fo lated t u hi• • tudy. 
Bo found tb.:lt the predtctl.011 etf.mat• by the sodc.~1 uain l '1- !iO dat a 
to be more accurate th&u the modol ut1ll~ing 1921· 41 data, euggoatiog 
cut the postmu: ye r'!!I dd t!tleltne11• tQ the e11t1-<at4•. u tug deta 
for either of the tt10 p dod1 1911·' l or ic:,u .. 50, tho •inaile quatf.ou 
.. tbod ae • lt btly •~perto~ to other method• of prad1cti 
1.2 
'J.'BIOUTtC 1. COHSll>lllA'fIONS 
Contumet: Dem ad 
•quc tioD hereby the equt11b~i\tlil quantity' t• expres~ed a• a function 
of p~iea• and ncQ!Jle t . e. q • f (p1• p2, ... , p0 , v). Th••• con ldera• 
tion• le d to the fi r a t equation of the sodel, 
(l) 
! v-hera Qlt deai1Jt14te• the •quilibriU11 quantity of eggu demanded • t 
tiae t, Pat it the price of • J at time t, PCl!t i• tbe price of 
competing c0111odity. cheese, a t tiu t, and Yt is ·the 1nc.ome t t i me 
t. The notati·oo uaed i n ( l) vff.11 follo1f throu bout the a tudy. 
I f the •ariable a~e ted and t t l • fu~ther •••umed that th• 
current quarttity depend nQt only on current price• and camea but 
al•o on prevl o prlcet and incomes, lt could be eld that quantity 
is dete.nain~d by prlc•• and loccne taken lth a disedbut•d. lag. In 
apaaking of a dietributed l s. e C6n refer ~o economic ~eactiooa e.g. 
the ~eaction• of economic subj ect• de•cribed by me n• of behavior 
equ.atioo.a a , detJcrlbed in Koyck (1 , pp. 5·6). 'l'bat h to ~ay, tbat 
an endogenous ecoaoadc variable y react• to change& i n an exogenou• 
variable x. The value of y repre~ente the equilibri ua ln the ~·-
bavt.or 1 equati on correapondtng to tha lven v4lue of x. Aa au iu• 
ere ee- i n 11 dt e turbs tbe extsttng equilibrium o f 'Y• cbans•• Ln e ono.tc 
babavt or v111 follcr~ . y .rill move to ards a new- c uflibr!ua aa deter-
mined by the " level of x. The r ction of y w~ll not be concen-
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tr t d in ny one otnt of ti • i.t " 11 pre.&4 over a pertod of 
ral c.a•e i t t there will be a dietribute lag. l 
or abo~t, in the reaction of to :. 
It a e ra ld t that 1 tndivid h reaet i dlate11 to 
a ch u in price , inc •• or othe~ fAetor• while oth r• .. , re pODd 
0 1 ly that t.i: ad ue will aot • com leted untll everal 
pe 1od• ter th lnitlAl c ia e !u a ad detatlliatu v rlable. 
L oee cons •J:"• buy au th• buia o f h b1t. 
3 . 
s 
a.A .ona rD ill uot bee 
ome tima after occurred. 
• t ur ot t ood uy be cb that it r utrea coa• 
pl tuy oo4t 1.n <:ons ti.on or it muet be ora out 
be ore one 11 be urcha•ed. 
Lar • de u i cunei in the put 11ay tuhib1t eh •• io 
cur~ent coo• t1oz:a p ttern • (1 , p. . s- 2•). 
•t lify1 •• tto · co c ruin the fora of th laa to 
e t nc:lu ed ta t del •1 bt be .. d • I f lt ta •• d t t th 
a-ctual cvnnt d..and ta ctioa ot the espla.oatory var1•~1••, 
Eoyclt (l ) aata that th co f ficl• te be •P ro~iiaate4 by a 
The iW1Portaot thl to ucto • out tbi• ••• tioa ia that the di -
tributtcn of 1-.. for all planatory varlable• ha the • o 
•• entlal dif ftcoltl•• are l ntr uce4 ll •ddit10f\&l pric are dd d 
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to the demand equation. 
Po etbl• fora• of uon•»tat1c: con.,,_.r daumd equation• .. , a.OJI 
be idered. It 1• hypot • t ed that there i• a perceptible las in 
conaumert' dj~tmeot to c n&•• in prt~ • income • or other factor•, 
1. •. • t t c0Wlume1;'a do not move di ~ly from • ut libriua 
o ltlOD to another v lt ·~ r• r aotiable that 
the complete adj u1tiae t pread out 0\?91' tt.me hen e &rQ 
• mark.Ot demand, ~h1cb 1• cocaidared •• 
the eua of i 4iv1dual 4 d1 (14). To 1utrod~ce dyoaalc element•, 
the relat1 betv actual nd aod equilibri d~ c u be 
• cltled. One ~•••on• le • i!lc tio ta16 
B 
( ) Q t - Bt•l • o<.( St - QBt-1>• 
Thi• c tate• th.st th ah&Di• tn current qua tity coo d fr 
period to the next 1 pro ortional to th dttforence bo wee the 
CUJ:'~•nt qutltbT1UJI\ quantity an4 tho actual qua ttty con amed latt 
period. lerlove feel• tb1• 1• erba~a the ai leet dyn c model 
vhlch can b• fortl\llated d 111 l~d to a di tri ted la (16). 
1.thar •Qllatlon (1) 0¥ e uation ( ) caa be • t1mat d bee ut the 
equ1U.l>r1 qua'Dt.if:y cannot be o 1erv•d· Subatltu tna (l) ioto (t) 
y i eld• 
(l - o(.) lt-1 . 
leCd.u•• price i• ccar;onl7 1 •• t • depend nt variable en 
u•in 1 •t tquare~ to •~ti • equation (l) v 
•olved ·o~ rte•. 
1.5 
' ( ) p - -Bt 0 - --- ' -CBt 
b3 l (1 ... o(. ) 
-·· T -·· Q - -··-···--· 
b t o( b It ex. b Bt-1° 
l l 1 1 
To elapltfy t • tranafo 
-1 
of equation (4). b1 Q!t 
tlon1 r uired t o ••ti.Date tbe eoefflctentl 
added nd tubtracted to y etd13 
b bl 
- --- ' - --- y b CBt b t 
1 1 
1 l - o< -------( 
~le 1 pre• ta atatttti~• obtatue4 r the eat tlon of 
uatt o f t~ (S) for -SS•· 
lnformulatln t • tte equetioa (1). const41lt refereace ere 
as\199d . t f preference at:e beU.eved to chat e, it f. advt•~bl• to 
f leet or tad ce cban e tn con.a r ta to•. It '""""°"'" r acm4bl• t o 
•••uaae that coo.sumer ttltudea tO\l&rd e • undergo aeaconal cha ••· 
S• sonal variati on in humidi ty, c~ar tu~e, ml the ture of lei re 
ti.. actlvltle• are po1•i le f orc.. cauat aucb c c . hcauee 
tb11 etudy util tz .. oat1ocal data, lt 1 advt ble to employ th• 
use of quarte~ dummy ••r bl•• · •• variable• ••rve t e . ... pur-
poH tbln a year •• t • tre.n4 variable t!M ••rv•• bet ea -,ear• . 
ta the pr•••nt atudy, t ti.rat quarter elected oa tbo ••1• for 
c~ricoo and thrH au ODal vati.able1, Hcond quarter 4~, third 
quart~ d"""1, and f ourth quarter .....,, 
tion of equationa. 
re ln~luded in the e1tiaa-
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• nttelly tba .... approach va1 emple>Jed in f o-rawlati con• 
demand !or che•••· ttowevar, all endo onoua variable• entering 
the quation are laa d. Th• qul.U.brlt • at OD then la 
(6) 
The •dju• ut equation i• 
( 7) p Cllt - p ctft• l • 9 (P~t - p Cltt• 1) • 
Su,,.tttutl equation (6) into (7) yi•ld• 
T bl• 4 pre ant• atatlat1c obtained from the a1ti1Ntton ot 
eq tloo ty,_ (8). 
M.aruti 
the aarkett. u.rgtn or t e !ana--retatl pr1ee pread h tbe 
dil!erence et .en the aver e retail pl'ice paid by con• • par 
o n and tha avara • ~tee rec ived by farmer• for l.Ol do • •• 
I •uttally the ur io oul4 ••• to be a ceault of tbe aerrlca1 
pe~Coraed by rataller1, hol•••l•r•. d other bandlara in order that 
tlw p-roduct My be ude marketable . Bov..ver, th• iud1viduala 1rice 
t &ir ¢CllllOClitle1. uot thalr • •rvicea, 1DO t of ten tbrou h ave~ag 01t 
pTlci 
tbe t. ly u4 at inf luence the prlcib behavior • o 1ch pri ing 
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pl&ll t. uead. 
F ra 4lnd ~etail price are related by ti~ d c r ea such •• coat• 
ot ,rocea•tug, tran1pottation, and aontai11er1,, and p•rcutqe Mrkup• 
l n wnoleaale and retail dtttrlbutton. The far.•retait pxica apraad 
for •as• ~o•• ~•pidly in the ye.al'• fte~ World Var 11. Since 19Sl. 
howe.ver, the aar tn ha• cheqed little u bi be.- coat• bave been offae t 
by cost•raduci cbana•• i n aarketln channel• and yractice1. Th••• 
ta.elude; 
(1) raduct ton in nu.bare of •aa handler• and f raquencJ of handl1Qa 
i ndivldual eaa•, tbrou h the bypae1lo_a ot cf.ty holeealera attd &a1oct• 
ated d! trib.uto~• by l•~s• into rate •• eabler·arader•di&tributor• 
aod t•t&tler•: (2) acloptloo of tap1:0\fed ctethode of aradl and 
h udliua eaga i n plane•; (3) tncreaao La number of apec1a11 ed e 
farms; (4) lncreaaee l a buying of •aa• frca fano an the bad• ol 
U. 6 . coa1uaer &l'•dea; nd (5) i ncre&•ing movement ot aradi a.ad 
cactonto.a operation• frOID ctty to country plant& (10, p. 66.) 
ec:Ause tba trend a pToce1d.ng of e gs baa been on of tnte re· 
tion and bypa•11n of vbole••l•r• 1 lt • deelded to • tiaat• onl7 th• 
the retailer DO# 'P•rf'oni1 •ore aod 1a0re of the 
!unctloraa of th• wholesale~. it 1eet111 that ••ti.attna the bolea&l•-
ratat1 price •pread and tara- hol•••l• price sp~e d vould not be 
neceaeary. 
tendency for ehan e i n ~•tail price• to l g behin4 ch& • • in 
fana prlce• may be ~easoned a ra~ult of retailer• hav1n little 
l acentlve to lower retail prtcea vben th~ tan!l p~lce fal l•; marstoa 
are aeraly i dened. BoweveT, obould fana prlc:ea r_.in at a lower 
18 
level OT contln\MI to fall, compet1 t1o amon retell T• 111 lead to • 
r uctlon tn retail p~ice th• 
tbe &Tll prlce ould d to be a • tanUal. o oc et for •Qlll• 
tiae ~fore retailer• ou14 i • price . 
A aure of the 1 flu nee of find rkatl11g c:barge• l• repre-
eutad bJ th• var1abto Wt• th labor o t of -.arkattns ood product• . 
TM l n f ha• ca 
vari blu P:t 
of percenu • markup ta a llo d for by inclu.cU.a, tba 
' and Et • Thi• aHume• that percentage aarlcupa v r:y 
wit h the quantity of ge movln thr ouah t.he u.rketi channeh .and 
vltb t e fann price of S•· t tlma of he vy car tl of • perteb-
able c01111M>dlty, uch •• prlce At th retall level adj uat •o 
that ty cl••T• the rket. l a t ahort•nan. diatributora ~• 
willin to p r 01• rtt. 101 function it t he7 cover o~ly out•of• 
et co t1 11 pare rkup• ould ecrea•• ltb tar e au ll•• 
od bi reae tt The di• tributor1 o ld oot have 
tt to love~ tha ~rte t n a ehort-run sltuatton l f euppli•• •hould 
euddenly i ncree e . 80lJ4Ver, i n thn lona- run, to at both f lzed nd 
va~i ble co t 1 , orceata • aarkup vould i ncra v!tb lar • sup t ie• 
• vlth .aall upr •• {10). 
Th abov• con 1 ration• le.ad co t a ollowing poaalbl eX?>lana• 
tlon of the bebavtor of ch •tins 
tbe ~ut11br1ua .a~aln OT • • i• lv•~ • llnear unction o the 
colt• of retal lin 
productlo or •sa• 
Wt, t • ara prlce ol •a• ~t• and the total fara 
r 
Qlt • 
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The ta of ej e in the .. r in 1• exprea ed •• a i u ctto~ of 
t 41 f er c:e b tveen tM currant equi lt br1 aln aa4 l••t quarter• 
marai o.d of t r te of cuana t 
productio of e •a· Tb.at i• 
( l ) "st .. Hat~ l o( A I' J. It • 
ub•tltvttn tbe equtlibrltlll in from (1) lnto ( ! ) yields 
t ' o<: " ' o( o ·~ 11t + o •:J ~at 
4 ~P + (1 - ~ ) 
Et o 
tatl•tica fT e• t tlo of equation• of eype ()) are prese ted 
T ble .5 . 
Stora • Stock• 
Stock• of eggs ar~ typica lly acc~lated durtna the ••cond aod 
tblrd quarter ( prll-S ptemb9r) a d er• liquidated ~t tha 1r•t 
an~ f outth quartare. ulatton of to~k• for t ne period 1 8-
1958 ranaed f-r hi&h of 17 111Lon c ••• l n tbe tbi~4 quarter of 
l SO to a 10tir of 1. 5 milli on •• in tb f lrac quarter of 1958 . 
ver • •cc.umulatlon we• llightly more than 6 illi.on caMt per quarter. 
Stor•a• 1DOV nt ari•• ~au~• of tbe •atonal ture of e~s 
produ t l on. t the *JTins montba of p k prod etl~n, I Al'e pU 
l oto toraao or broke Loto U~uld a• fo dryL~ and ee:ain • ~ 
ahell caa• put i nto torege i n the •Print are withdrawn 1 late fall 
nd wi t• hen •uppll•• of fre h aboll • a• &£• 10¥ an4 the qua: tity 
lgbe t n ~•u.al. the vi tbdr l of fr~ ~ aud dried 
tend OV•l' loo er ei·iod be.cauae of t:helr .. el tf.v•ly ea•y 
tor • or • tended erlodt. 
Tha atora e operation i :avolvea a riak bacauao there t• no u.aran· 
t .. c t tbe tcn"ad •sa• can \)e aold at pr1c•• auf ticieutly h uh 
600\l b to cove tbe ori iul co•t and. ca~ryi.cg ch raea °" tha purcbaaed 
• Gerra (10) eus&••t• that rl•k on ator•a• n be mf.oiai ed OT 
aU.111Datad by bed Lng trant•c ion• in the !uturaa carket. 
The t.-d 1Q£ tranaactiooe con.ilu tn e1t r bu7itla or ••lU.as t.11 
ha n pot" wn·\tet • and of b et tin.a tb.e apot trana ct: ion vi th either a 
le ~r purcl'ut • of a utura• contract • 
._ uae there are ~oat• ot arebcndt • •po11•a•, aad lntera•t 
cl •• o c r r yiug the tock attaodant ~1th at.orlng eg 1, the future• 
pdce fo~ • eac:la to M above t~ apot price durlo the into•atoraae 
perlocl. lu the ocber lf of tM year, apot price• tend to be above 
tb• futur•• prica bee• e Te!ri erator •11• can be dal.ive~ed on the 
ut:un• contract in chi• period . 
Ga r note• that tbe incluaion of a future varlable1 eota11• the 
con1t:ruc:tion of an u ectaUon model. The lac tore upon bicb tradeYI 
lD the a I Cutures .. rkat form tbeit expectationa of dt tent prlce• 
involv • all t hoae icb are OJq>ected to tect eupply aad deeand at 
CM ttae when & coot.ract bacoaiet deUv.r.abla. The more b11portant 
t ctore re probably th• • acted ice of e a productioci, the quantity 
of 88 in • tor •· the rate or vitbdr& al frc:a •tor& a, aad the 
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overall level of ctivity of tbe ec:onOCIJ. lee.au o uch a modal ta 
dif ficult co con~tru t itb avail•bl• d:ata , Oor~ used on alternative 
ap-pl'oach tn expl isttu nto- toraa• saovement. 111> con•tructad a varia• 
bl• retle~ttua tho ue.t ain. or lo••• on tbtl 1peeulati•• position of 
th• p~cvlou• year•• !uture1 contr•ct. Tbta va1 ccaaap11ahed by: 
(1) deterainlna tb• monthly aver s• of the datly clo1Lns price• 
of th• epceaber, October• nd love.Der iuture• contract• 11.\ tbeh· 
reapecttv• DOntb of turtty and then obtainina the ave 1• of tba 
cbre• .oncbly averaa••; ( ) deteratnt the wmtbly avet'•I• of the 
dally cloa1n pric•• in Karch, April , aa.d Hay of the Sept..,.r , Octo-
bar, aud Mov.-l:>er uturaa contract• , and obtain1 
the tbr .. aoathly aver•a••; and {..) ) eu.btraeti 
i o (1) froa th• aver• • obtained i a (1) . 
th• av•T•a•• of 
the av•raae obtained 
Brennan {.!) notea that for amaa ttoc'k1 , a future• aaTket uitu, 
but t"- amount of badging l• o ltgible. Be re&aons th t there ia a 
~~ltty tactoY which a f fecto etora e of nd apeculatlon tn the aeili• 
per1ebable1 which doe• not caxi1t to nearly t •ame de re• ln th• ca•• 
of aore durable cDmlOdittee. •peculator ic grain can ~ COllP&ra-
ttvely certain that the eC1111Dodity com.l out of atoras• l• tho .... • 
tbe COlllllOdity t~t ant into etora;e. Jac:a~•• of a poastble ta•~• 
differential between f reth and etored 1esalpe~iabables th1 i• not true 
to tbe ext.nt f or th e coaaoditle•. c:cordln~ co lreaua~. 1bell 
s a pear to be the commodity mo t a f t ected by thi• uncertainty 1tb 
reapect to qualt.ty. Thl• may be t .re oo why 11 proportion.a of 
aemipertabable atoc:k• bava been bed ed cm the future• Ul'bt. 1lo note• 
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that varicu• a111rcan 11• •• b va lndic tad tbat they b va be9n 
u.ruJucce ful iA ttcaptlu to eet•blt b ctt•• future trad1 on a 
Tbere!o~•, tn 4t'l •tt ?t to provide a axplaoat14H' ot the holdina 
ot a tock• • Breonaa coo tden l • concept o coo.venie o y.ield on 
atocke. Olvan d.ay•to-day fluct atiCM\a in tbe arket, a lit9 oan ... c 
a •udclen or unexpecte~ inc~• ae in nd by ft11· oder• out of 
finitbed lnvantorica or by adju t1 it• pr<>duction achadule or by 
• .,... c~binat!on of tbeae. The conv i• c• yl•ld t• attributed to the 
adv nt• • (iu te"nla of le 1 delay alld l r cost•) of etna llbl• to 
k••P raaular c •ta.era atiafted ~ of betas bl• to t.ait. advant•a• of 
a ri•• to d..-pd nod ~rice without re o~tlng to a evt11on of th• 
production achedula. The •allar the level of atock• on had the 
great• 111 e th• conveui.qce yield of additto 1 tt. It l• 
•••tDad that there te aoee qu&ot1ty o •tock.a so lars• that the •Ta1a· 
al caoventence yield la ero. 
It • iw..n oted that t •tora • oparatl 1uvol s • rl•k aud 
t t t • rl1 atsbt be alni.Jaic• b7 ed l he futur•• 
market. but there i •l•o t poa ibtlity of a •c latio tve 
bein,g involved lo the tor s• operation.. Stoc t of e y be e ired 
if t ere • tici tlo of ri t prtce. In t to reflect 
the uncertainty tuvolved hie ari •• r bot tl• Ti i vt>lv d 
t p culative wcotive, t e e· ct•d v ot• al• ptl i• includ~ l n 
tbe lnveotory odel. 
rU. (3) believe t t it t t a tbl• to i ca a reg Uon 
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1u inventory analyai • Ho .. 1 th t th re • re three ic re •on• 
for 1\Qldiu .lnve:ntori --to ~b adv nt a of opti lot-al u, to 
permit cha smoothing of pr<'Cluctt t~ tb• of fluct ating •ale•, 
nd to educe r~ska t roo•b th• holdin of butfer •tock • t:ational 
daptat!on to tb6 c tbr6e raqut.~-..n""t• :it equivalent to behavior ataed 
at ma'Dtai.nl o.a timJa r 1 t1cn of atoc • to n le . Even tl h 
I ima y oot lcu te in thaso ~ut~aleut ter •• rational 
round& they ·Lll act. as thoQgb they do. 
l luct tios:t , and eoat trueture• c l r ly t ble, • 
central tendency wlti re rd tot• el tta ot toe·• to a•• tll 
m&nife•t itealf in th• 
Darlina t•t•• that 
ta. 
r gatLon &pp~ r to be j uatifte hca 
con.ider ~us t e financial &~~ t t of 1 buc ce a Lnaa. I 
lit.ly th. tan asara te o ur~' ad ter als . & od - t a- ·o~•G•• 
ud tlui1~-4 ood•• ill hlbit re ata la be avior (rel tive to 
a lea) t lll each c epar tely bee • 1t ta 
t total uventory tba coofo to t~ coo.ttratut o av&!.lable 
1 r• atioa th t 1lli ht be o ene:d n • u:oul 
coost cte in tbi eect1on •oul • t • level of .oek•, .,. 
hell, ro1e , a,ed dr ie1J 1 ara re a.tad nto e V&?'i ble. 
• level o: toe • i GXP~cto to '>e ufl~~nca~ bJ' !b4 · .. '" 
-rm Pl' ·cttoo. F• pro ctlotl l at puk ta th l1~•t a.ad ecoa.d 
q tare, nd t • 1 ere • l11 11otlc d Td uart 
24 
level of utock , su cattns lg t c:ally delay ln t • movez::ae.nt of 
e fn:a f to cor e. . ~t o l o ~ta produ~ttoo ould aean a 
t 11 l prtc unlua the moved t nto eto~a e. 
• tunl atoc: I t eem lo ical to ect a la1' en tbo 
dactaioo to liquidate or equire •toe • ud t co letton of t 
c ~e ill invanto.-, d ho, durlq pe tod of 1l u!.Clat!on 7 b !n• 
ni tock tll limit tb • tent of the depletion. 
itb t above con ider tiona tu mind, lt i o po lble to cons truct 
el as a roaslbl• llio tion o the be vlor of ator • stock • 
t t ta aauaed t t 
(1) 
•r• s!t l• the 9q\ltlibriUl9 l• el of e I atoeka , P!t is the expe~tacl 
le le pric:• of • s• • tn1J t::i ·.:: ta the upectad cha e if.11 Ant 
rOclu tioll of • Th• expected price la not oboerv4blc variable 
ud thero!ore canuot be lpclu d :n a e re~ ion e ttoo. The "10de1 
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ad by erlave ca: b pplied v:ere 
the c • in e.pecced pri~• aboul4 be propoi-tioual to the deviation 
t a current price h:om th• psevtoual7 .xpected pri~e. 
It ia •••u.ed than 
{ ) 
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( ") Ll .,. .. /), o< ( 6 6 Q ) ~ &t lt-1 • l It - lt·l ' 
( ) It - 61t-l • ft ( It - Bt- 1) ' 
vhere uatton (4 ) that the ch n • i o • tock• h em oue P•~ od 
to the next 1• proPOTti01:1Al to the dtffer nee b•t een ulllbrtua 
level ot •tock• atocka laet pedod. Theae four equation• i uclude 
the be• lc aaaueption• ot th• el. 
I t • aub• titute • tio (l) ud (3) i to (l) obtain 
~ S (5) on per o , 
( ) . Thi f. y · l 
1lt:iply by ( • o( ) , ftD 
0 
ti '* - l • 
u tr ct h result ~r 
I 
t..g h) one period ud olvo f or ,P Bt•l to o cab1 ( ) (uot 1 awo 
here). ub•titute ( ) l nto (6) awltiplied by /J to obta~ 
(7) 
O· ft ) 
6 
Solve (4) foT ~ :t a d equate 1t i.th (7) to 11Jlt.n.t ) s:t This 
yield• 
btch c b 
It at •rec lat.lo nd the se.aaonal nature of eaa 
I 
produc::tton y be 1 ort t COl\11 er tiona ln detena!ni the level of 
etock• . Tht• lle• t t a inv ~tory Od.el hauld be q lte dynaeic 
cauae of th~ u~certat"ty inv l e4. Th •eaao 1 ture ot e 
produetf.oo c ba ye teated t~ th r ~ ~It variable.) tit 1• believed 
tbe expected w oleoal pri~ v•rta le y not reflect ade~u tely th• 
effect• or tbe p C\ll tio tive. The ef .ect of peeul tloo w ld 
aoti d tt there ie Ant ct atl ot prtce l e.re •• ~ ecr as. 
ht re lect tb1• tc• 
flue ee. to ec lta t~t e d, t • • ect d hole ale ~rtca var'-.ble 
can be r l•CAd by t e eeted cl\4 • of w oleeate rice. ta tbla 
ca••· vo ld b&Ye our c ul11briua equatlon w are 
(9) s
8 
• a~ P~ + b ll 
t t . Et • 
uation (9) nd equ ttcm• 
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tora the basic tion• of t • el. ly ubacltuti (10) and 
(ll) i nto ( ) obtain 
' 
fj lt-1 • 
Utllis lug the .... procedure u•ed ln tha fi~•t aodel. the eatblatl 
equation vould beca.:e 
e1alt• of ••tt&ltlD• equation• of type (8) and (16) are pre1aated 1n 
T ble 3. 
C lett tbe Modal 
Thero •~• even eAdo enou4 v ri~hle i the ya~ 
w r a 'cut' Sat• "zc• 'ac• and Pat . Pour of the do ~ u• variable•, Pie' 
a 
PCBt' ~t· 4 SEt bave been •• lainad by tbe eodel fo lat tbua 
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far. 'tbe endogenou• variable Q!t can be explained by an id ntlty 
the 41vlltan diaappearance of •11• ia equal to the fara production ot 
•11• miuua the net•into- •torage aovement o •hell. dried, and froaau 
esa•· 
w The ~boleaale price of ezs• r 1 t can be eatieated by ao equation 
aucb aa 
the vholeaale price of egg• is dependent on the fara prlca of egga and 
the marketing .aratn. 
In explatnina the fara price of e a•. r:t , we have the following 
identity 
R 1 
(3) "at - '•t . 1.03 '•t 
the margin is equal to the retaU price ainu1 1.03 tiae• tba fara prlce. 
' 'it can be obaarved froa equation• ( 2) and (3) . 
S Tl TIOt\L COW9IllilkATIONS 
ever a ctatiattc•l aaal7•i• of t111a ••rte• data i • -.ployad, 
there l• quutS.on •• to w t type of • mod 1 abould be e ttimated. 
Should e1nsle- equat1on l•••t aquare.a aa.tbod• be u•ed or are 11aul• 
eaneou1 equatloue appropriate? Thi• quescton c•n be answered Oftly 
fter ve conaidend the condi don• unde¥" w'blch eac3h .._thod h 
appllC4~1e and th• ~articular relation bipe to be eat tad in tbe 
study. 
EconCJDttric •tudie con tat tlf three maj or $f:e\HH (l) specLfyt.113 
th• model or sy•t• of economic 1!'•latf.on1hip• involved; (?) ••tablleb-
1111 the t.dentlf1abtl1ty of the individual equations; and (3) e1t1aat-
1n the coetf1cie~t• of the identifiable equation•. 
n coaa.tc model e011•t•u of • aet of rel.atloa•1d.p• betwun 
obeervad variable• and a cet of aa1U&ptloD.8 concerning the nature of 
vartatton• in th.a d~ta whle r• not explaioe.d by the sy temattc ~­
la~icuab1ps. the specific tlon of a model require• tbe cl•••iftc tion 
of v wtab1e• luto exogenoua and endoaenaue categ-orle• (7). l~dogenott• 
vadabl•• r• thoee v.11tiat>l•• hlcb are deter:ained within, t:he •y•cem 
ol •conaaic forces. Pradeteraiued varf.abl•• re those vbt.ch l'• takea 
u iveu, or detenU.ned outaldo o f tho ~conomlc model. The predeter• 
11lined v•~iablea may be dtvld•d, 1u tuli'D, luto exogenous vartable& (e .g. 
we ther) nd legged value• of ndo enoua vari ble• (e.g., pl.'.L~ t a the 
previoua yeat" or tt ... period). Th••• vart blea re claased aa pi:e-
4et8Tilllne4 bec.auae they i ntluenc current velu•• of Ando~enoua v•~l•• 
bl•• but ere not tbeas•lv•• f fected by the current v•lue• ot the 
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endo eno variable•. e u bar of atruetural uation• in a complete 
model .-..t be equal to the number o endo1enoua variable• who•• valu • 
are to b explained 1 the ~uatioo e7atem. 
lt i• poaa1ble that a 5y•t .. o equati c n be c 1tructed 
uch t t, i n each equation, one variable can loatcally • aelected 
u en4oaenou• and the ot er vadable• •• predeteraiaad. In auch a 
ayec .. Lt 1• ppropr1ate to fit the individual equation• by lea.et 
aqua ••• Tb• .. thod of l•••t equar•• • been dely uaed to eatlm&t• 
ecoaOCDic relation•bipe froa tiae eeries data. Thia aethod •elect• the 
l lnear cCllllblll&tlon o ind pendent vartablea blch beat ptediet• th• 
48-peD.dut variable. proce e nia1 e the o f M{u&Tad ma-
tt a ot the aotual o •ervatl01t• from the PT•dicted. 
The leaat aquare1 ..od•l ta &en9rally given in the f ormJ 
wbere Y 1• • vecto~ of t ob ervatioo• on th• dopeu4e t 94?:1able d 
/3 ii a actor of coetfic ent• for th aatrix of iii epelMlent variable , 
x1• d • la the error vector . 
I f it 1• ... UMd that: 
(1) • i a randoal real vari•ble; 
(.) •c • for every t , ha sero ected value; 
( ) th• vart nee of • ti can1tant over tt .. i 
(-) the error t ra • cormally di tributed; 
(S) tho random texm1 of 41~ ereat ttu per ode are tadepet\dant; 
(6) the arror i• 110~ correlated cb llAY pr d• • lead axla le: 
t tbe lea.at •qua:re .. tbod of •timattn aingl ·equatioo aodeb vill 
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yleld malmum UuU.hoo4, uubi&aeda co1u1•tent, •fficient, and suf-
ficient eatimates of the per ter• (31). 
In e ayat ol equatlona re. ln each equation, one variable 
c&n lostca1ly be aeleeted as ndo enout and the other variable• •• 
pre4e'tarmiaed , a pot ottally simultaneous model c o be broken down 
into t.ndividuat l•••t aqua.rel watt.one if th$ r•laticmebips operate 
iG aa'quence. Tbit •equent1•1 t clu form• the basts of the " r4curslve0 
aiodel haaiced by Wold and Jureen ~32). 
ln rece.Dt decades of econord.c and econometric analyeta, a general 
approach or princtpl hu emerged that may be applied to the question 
ot whether the tendeney tovard d«tUlnd-aupply equil1brtum baa any 
re~erQu sioas in the •tatiltic•l analy l• of demand ae func tion of 
price. The pT1uc1ple i• th t the •t•ti•tical analy•i• 1hould be baaed 
on bypotbattcal, .!l prlori model for the l'•laU.o hips ·that are 
atvdi9d (32, p. 12). To display t~s a•~~rai ecope cf the appr()&eb, 
old and Jur .. ft conaidex a • f.aipl• model, 
Referrtag co a apeclfted CCJmDOdlty market, tbe modal 1vea three 
hypothetical relattoa• between deand d, aupply ••and .rtee p. The 
index t refer• to ttme, nd run• over co~••~ut1ve pertoda, eay t • 1, 
2, l, ••• 
!quation (la) explain• demand durin1 time period t • a function 
of the price pt dui:l th• • 
&lv•• ua the an1wer to the qu .. tion: I f price pt i• kuo • what 11 
tb9 deaaod dt ? t t t • lt ~r ••• a c:.au l bypotheata, 
that the d..a.n4 functioo ahow• bow the coo1.-ra react to ch&na•• i n 
price .. 
£ tion (lb) -.pl 1ua upply durtn tha eriod t aa a tton 
ol tbe prtce pt-t durl cbe precedia~ p rlod. The aaSU111ption of 
retarded raaction in the eupply aakea allowance for o fact•, ( ) 
t~ production of any coamodlty require• tu... the fiD1• ad product 
rai a aborter or loo er tt..e after the l nput of raw materlala, 
(b) tba production 1• directed by eotrepraneura accordin to plan• 
that they cban • hoe ti• to time. The time UD1 of the model b 
cho•en •o •• to eorreapond to t inteYVala of production pl an.tug . 
Jlquatton (lb) la u~lly given with speciflc reference to agrlcultural 
production, the •••U11Ptiou beta that OT the product coo 1dered, ••Y 
beat, the procluctlou volwua tor next year• say t • i .Pl oed tn tbia 
, .. r, t-1. and that the 1D&lo caueal factor l• the prevailtcs v~at 
prt~. Pt-1 • 
Equation (le) -.plain• price dur1 pe~iod t •• an adju.etmeot in 
the prica durio the prece41 period. Makin ~ / O, the adju•taetlt 
11111 be tu aar• .. •nt vlth claaalc 1 ~uillbri th•OTY; i.e., price 
vlll ri•• or all accordl •• demand ex4 • or fall• •hort of aupply. 
In other ol'da, equation (le) 1ervu to 
behind the price mov ... ote. 
lain t • ca~l .. chan • 
For t~ 1tatiettcal treatment o ayatem (1), cerc:.tn propertl•• 
'' 
old aacS 
JuraeD note that ayat .. (1) i• recurelv• ln a twofold eease: (a) 
if t e development o the threa variable• l• tn up to tt.a. t-1. 
~ •J8t .. glv•• u• the v•r1abi.ta et tt .. t. (b) t • varla l•• at ttae 
t are obtalaed one by one, l tbl• ~aao. f lret •c or pt and tben dt. 
frop•rty (b) coincide• vtth ?oot•'• (5) thlr4 pro ertf h•r• be stat•• 
that the recuraive .,.•tea •• a bole ••t • of 1ucb a uture th&t 
by cceeatv• atepe each of th equation• n be traoefoTmed 1oto 
that eoatai09 only • eio le ogaoue ivartable other than those 
blcb have be n treated a• dependant la p~lor analy•••· 
old and Jurael\ bellev• another propert1 to be eHaotlal tbat 11 
11.aitar to ooe of Po~·'• propertle• . The property la that each 
equation of (l) aay be interpreted •• a hypotbeeia of uollat ral 
cau l dependence. vit tb• c&u•• variable to the rl ht, ad the • feet 
varl ble to tM lat t. root• ••Y• that t leaet ooe equatlOD •t con-
taia oal7 a at le end •no~ vui able. Conahtent ••t!Mte• of tha 
coeff1clent• tn ch e uati01a1 c be obtatn4ld by llttln th191l directly 
by lu•t. quarea, provided tbe • enout variable i• treated •• a.-
pendant. Ona other propert1 noted by oote ta that at tuat one other 
equatlOD a&lt CODtaf.D ODlJ Olle wanov4aDOUa V&dabl i n adclttt-on to 
tho1e coata1De4 iD the ftnt et. Coclaietont eetimat•• of the co-
• f let.mt• la tht • equation• con be o tal.Q J S.t th 1 are itted 
directly by 1 ••t eqwaru, provt4ed calculated values ot the en 01enoue 
vartablea included in tbe 
tor actual valu.a before G&kl tbe coarputatio • and t ain le on 
l4 
ndoaenoue vartabl• 1• tYeated a• dependent. 
fter conaide~atlon of the above propertie•, va may uote that 
(la) refer• to tha c009ume~• de crlbiog bow they r aot to chauae• i n 
the pr1ce1. Siallarly, (lb) de cribe• ov th• producer react to price 
cb n ••· Equation (le) may be taken to re er to th retailer• . the 
•f.n econcalc f W'lctloo of tbt• group te to l»rl 
rtbermore, •n • market of f~ee competition the recaller• 
. 
act as price re!r'lators, r i1tog. or lowat1n& pTlc• accordiua •• demand 
exee de or fall• •hort of au;>ply. 
Wold and Jur een aumaari&e recuraive yatema by noun tbat they 
&t'e a natural tool for yoadc aoalysi • Lo 1ca11y, e ursive ay t • 
are the general fooa for ll)Odel• that are con tl"uct d aa • cb&1 of 
causat ion. 'roraall7, c ey are. of '1ery general ~opo, d ln particular 
are applicable to arry aet of atationa'C}' t1111.• aeries. Stat:iattc lly, 
tbey aTe at.pl• to handle• eince unbia .. d and conaiat nt eatl tea 
for tbetr paraaet era can ba obtained by ordia.ry re reaalon .oaly1te. 
1n .any oa•es , t h• llua of cau atlon 11 not unilateral, 1t doea 
not ao only otte w y. T o varlablea may be jointl1 detenratned-·th• 
production 1• affect ed by tbe price, and the price y al80 be af f•ct•4 
by the producti on. Thi• ie the approach uead tn at ltene01.t• equation 
analy•e • The basic pproach la th• • in •i le-e~uaticn analy•• • 
except that a c r of economic variable. cce ••au.ad to be cletenatned 
•isul t4naoualy by a ccemou ••t of eccmOc:U.c force aud by other varta• 
blea tbat are tim.!lar to tboae uud aa 11 bi.ft· vatablea in a lea.at 
aqua.re• lttple. l'e ro aion equation. The ayet of equations 1 
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olvcd 1 euch a ~•7 &1 to i•e • tlmate1 ot th • tructural coeffict•nt• 
that are et.tiatieally con iatent. The • equation• can theo be u1ed 
to obtaln a aimultanaou• • tlmation ot tbe aev ral jointly-depeAdent 
vad.able (19). 
n example of 11mu1teueou •1•tom f.• e ber• 
!he ftrat equation repre•ent1n; tbe 4-and :relati.oo expre•••• price. 
u a fvGCtiOQ of cro•ntitf cbw.ar.td•d1 l UC:aMt and a :residual error 
term. Tb• second •qu&tlon 1• th• suppl1 •quacion relating quaatl ty 
uppUecl to currot aad tagaed price. lnco.t ta •••um.td to be 
uogenout a11d la.aged price ia auuaed to be pred.etarained. 
The follavt •••uapttOl\a re ma~ (9); 
• · 'the predete-.:a!ne4. variable• are iudepeudent ot tbe en:or 
tena •it ; 
b. the error tera t• tnupend~tly ud normally diatribute4; 
c. •it for every t, baa a &ero expected value and a ftnit• 
var1•~1 
d. the •tt reault fTom incoeplet• spec1f1cation of the equetton, 
• · the coef flclenu are Un.ear. 
'l'be error l• aHuaed tho to be aaaoclatad with ttM equation a.Ad to 
~ independent of the pradeteminad variabl • tn et e nation. 
1n diecu••ina .. tboda that are ueed to eatimate the atructural 
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coef fief.en ta in eq tioo t t bwolva more than one endo eaoua vari•-
ble, ch 1 in the otasplo ay t above, it 1• nv&nt. t co iatro• 
duce a coacept that d.e ... 1 vi.th the d re of cntific•tton. Iu 
othe~ ord , i t to nee • ary to kuov wheth r uni ue v lue can b~ 
obtalncd for &i coef ftci at . Throe po aible c a• of idonttl i· 
catton ar se: an equatloc mAJ be Ju•t·i ootified, underJ. ent1Ued, 
or oved.dentified. rule of th tb t rel tea to tdent1ftcat1on 1 
the -call d 11count~ rule. 11 Thi• countlua rule tolb ue that i 
t number of varlablea in t e ayatam (endo eoou• plue all pre.deteT-
aiaad variables, count d eparataly) mt.au• the er ot variable& tn 
the puticulor ~quat1on qu.ale th n or of odcscnou vuiablea tn 
cb syat lo•• one, we have a tu t -ld!Qtifi 11 tbe 
number of variable• l a the •y•tem llinu• the number of variable in 
a partl~u1 r quatiou i• re•t than tho :umber of dcgenoua vart a• 
lea1 If 
the n\&be,r of vartablea i n the ayet mlnua t n er o variable• 
i n the particular equation 1 l ea than the number of en4o1e~u1 
variable• 1n tho •1•t• leaa one, e have an daridenti[ied !Quati99. 
n underidentified equati on nnot. in g eral, be f itted by 1tati ti-
cal etbode (8) . 
le of a ~uat•ide tifled c s vould be: 
(l) p • b11q + b12y (D) 
( ) q • b21~ + b22v ( ), 
where p ia price, q ia productton. y 1• 11lC d w repl'eaeuta 
7 
ther Actor• tbat af ect e ly. Tb re are four varl•bl•• 
ln the y•t• and tbrao varloblu lo aeh equation. 81.Ace t our m!m.a• 
three \l&h the oumber of 4o ooou1 v dablea in tb• y•t• ml.nu• 
one, it can be aeauaied t t each equatton ta juat•ldentlfied . 
I f aubatttute the rt ht• hand aid o quattoo (2) l oT q 1n 
equation (1) and the riaht- d aide of ~uatlon (1) for p 1n equation 
(2) d alllplify teraa, tbe follow! l• obtained: 
( ) 
bllblZ 
p • ------ · · · · --
1 - l>11"11 
(4) 
b2l 
q • --····---- -
bub l 
+ · --·· · · ---- ..,. , 
1 - bllb:ll 1 - b llb21 
Stace the denoalnat or of each term on the right of the equaU.ty alaa 
i• f.deottcal, they eaa be 1 ored for the 1D011nt. I f the coeffic! nt 
of v D eqvat (3) ta 41v14ad by t coef flcient of v l a equattoo 
( ) • a uttaat• of b11 i• obtaiod. I f the coef tcleot ot 1 l o 
equation (4) i• diYidd bJ the coeftlcieot of 1 111 equation (3), n 
"n ~ eatiuted fra1 the coefflctent of y ta equation (3) and b2l 
f roa the coef ftcl t of w ln tlOD (4). Tbta atvee the four t'O• 
ar• •ioa coefl1c1..at• needed fort. atructur 1 equations (1) and (2) . 
In tl\e above c:u • • ve a •y•t:• where the 1W111bet of equation• 
quala the er of ead enoua vart l••· e va eol•• t~ equatl 
varlable ta expr••••d • a func tiOll ot • l 
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t.ht pr t rmin.ed v rtabl•• lo the s7•t:•. Tll••• r• c lled r!duced 
.l.eia quation • Siu'a each reduced fo aq,uatlon eontaiU» only a 
1 lo variabl • at11Wlt•• ot the coe flciente 1n t • •• 
equation t t ar statiatically fficient ~d conalateut can be 
o~tain.od by the leut aquarea tbod . 
o exaapl• of an overidentlfi d equatiOI\ would be where equation 
(l) contain• a cond p~.O~t•Z'llJ.o&d va~iable. c, that rep¥asant• l ed 
v lu• of prlcea. There now ere S varlable• to cha ayat•. 'fbe nev 
reducod fora equation• can be obtaiaed by th• .... approach uaed 
previou•l1~ but the reault nov i•t 
(5) 
bllb.!2 p - ,.. _________ bub 3 
+ ----------- z + 
b12 -----···--·-- '• 
1 - bllb21 l .. bllbll 1 - bl1b2.l 
(6) 
b22 b2) 
£ + 
bl2b21 
q • - ·-----·--- v ...... -·--·····-- -·-----·-·,.. 1· 
1 - bllbll 1 .. b1lb21 1 - b111>21 
Wt.th thia ••t of equations, b
11 
could be eat1 .. ted either by dividJ.q 
the coe!f1ctent of ~ tn -.quatto (5) by the coefftctthlt of in equ tton 
(6) or by dividtn the, coefficlent of c in equation (5) b1 the co• 
effid. t o z lu equatioo (6). Different an •~• are obul11ed 
tha two estimate&. lt la 1n thlt way that overtdent1f1ad uat1.on1 
dlffer fraa Ju1t• ideotitltd o a. We v• an overauftlciency of l n• 
!ormat1oo and oo dtreot 11&y to decide ht~h anave1 to ute. To o tain 
eatl t of coefftciene. in t 11 ca••.- /e could ue pll-i pfopytJ.gp 
ll&Xf.llU!!! l~llbood ••timatet hi h involve forml.d ble c tattoos. 
nother 11ethod btcb aigbt be used 1• tti. al le-e uatioo l tt•d· 
igtoraetion aaxiaua 11kalihood tbod .ere eq tio ar f itt d 011e 
at a tt.ae and leas information 11 ut111 ed tb4.D tu the ull-iuformatlon 
app~oacb. The liaited- u o:-u.tion thod vill lve esti tet ot the 
coef tlclanta that are atatiatf.cally conabtcmt and efficient •• 
ADY other .. tbod that ur.111 e the amount o f.nfo tion (S). 
In comparin tbe character1•tic• of th t 1llO 11, i t CAD be 
ald that leaat square• ••ti tea are: 
a. ~•l•tlvely eaay to coe.pute, 
b. ha•• ... 11 varlanc•. 
c. can be expected to be biaaa4 it tbe equation ••ttaated ta 
part of a aimult.ueous ay1t81l. 
whil• •halltueou• equation modela are: 
a. aiore oaplic:ated and eneiva c~tatlona.lly, 
b . the varlanc•• of the attiaat•• ara reater t 
ot lea•t aquar•• eatla:ate• , 
c. are blaeed in ... 11 lee, 
tbo vadancu 
d. the blu approache• a ro •• the 
t1-f are conai•t•nt eatillatee (9). 
le •i•• tnor 1ea; i . e ., 
lt appear• to be iapo alble at the preaeat tlme to • er lize 
about the r el clve advant u of dmultaneou• equation• metbOda and 
th• at l•• equacion le ae equaree method. h the!'o ia ood reaeon to 
think that 0011 a fav variablu are important lo a complete aodel to 
explain a ••t of economic ev•nt • t,bell tl\9 aimnlt ou• method ould 
probably u ed. I f on th other n4a it 1• believed t t a raaaon-
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able c01QPlete model would include a l•rge nmn~ of variable• iu the 
equation ve ara primarily int ratted tn. lt may be preferable t o use 
a aio.gle•equation method (18). 
In tnts 1tudy. it was decid d to u•• the aingle•equation leaat 
1quare• method bee uau the ~•lative eaainet of computation and the 
inexpenatve natuTe m.ak•• possible the iaveatigation of a sreater nUJllber 
of alternative bypothe1e1, and alao the ture ot the model makes tbe 
use of least squares •• mere appropriate. 
To have a complete model, the number of structural equati01l9 in 
the ayatea muat equal tbe 1W1r.ber of endogenoua va~tablea whoee value• 
are to be explained by the equation syat It baa been 1hcnm in the 
prev1oue chapter that there are aeven endogenous variables and even 
t~uctural equation in the odel, 10 it ta a compl te model . 
The consWM1r demand ~quation xor chacae 
contains only prede~rained explanatory variable• and therefore , least 
quares e1ttmates of the coefficient• will be unbiased. 
Bquations {2) 
and (J) 
w~uld bava to be estimated tiaultaneoualy and ~• rJcb fO td ive 
biased eattaate• of the coefticienta when eetimat d by least uquares. 
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After 101v1ng equation.a (2) and ( ) f or Pit • th• storage equation 
(4) 
C4D be eatillated by least quarea, but the cocafficienta will be btued • 
.11th an eatt te of s8t , it ia poHible to observe the i dentity 
Now that we Mve eetimatea of Qlt and PCBt , the consumer d-.nd equatim 
for egg• 
can be estimated by leaat 1qu.area . The coefflcienta in (6) will be 
estimated only approximately becauae the estimate of the ~t variable 
f rom eqll&tton (5) will be btaaed. 
Having solved equation• (3) end (6) !or li:t and r:t , the farm 
r price of egg.a. P&t • can be observed from the identity 
a r 
( 7) Mzt • pit - l.Ol PEt • 
Leaat equarea will yield unbiased estimates of the coefficients 
in a recursive ayatem if the error• re independent of the endogenous 
variable• and among equations. It 1eems doubtful that these con-
ditioua are fully met in the model that ha. been formulated. The 
eimultaneous eetimation of equation• (2) and (3) to aet an eatiaate 
w 
of Pit will result ln biased eati .. tea of the coefficients tbrou h• 
out the reat o f the 11.0del if leaat aquare• method.o are uaed. Equation 
4Z 
(1) la the ouly equation that will yield unbia,ed eetimatea of th• 
coefficient•. 
lt w 1 not realized until late in the atudy tb~t tba model did 
not campletely tit the requtre:mants of • recur•iva ayatem. The PEt 
variable dtd not enter the model in the arl~ p •~ of the study . 
w en Pit vaa later included, it waa not reali&ad that the odel a1 
it aa then formulated would not yield unbt sed coefficient• when 
eetlm.ated by lea.t square1. I f Pit a• lagged wbea it entered the 
mOdel, unbiased esttm.atea of the c fficiente could be obtained by 
least equ.area 111 all of the equations, ltb t exception of aq tLons 
(3) and (7). 
Statistical Teat• 
In tbe eapi~ical aectton1 which follow, the ecmmoa. t and P teat• 
will be de upon the atati•tic• obtatned fr the ltiple reareaaioua . 
Tbeae tett• furuieh considerable information on the reltabilit1 of 
the estimate•, although tb• computation of 1everal sate of rear•• ion 
• ti.aat•• frOlll the eaae ••t of data meana that the level of atanlfi-
cance teat• camiot be atrictly applied. However, as loca •• the 
reader t• acqu.alnted with tbit knOtilledge, 1t 1• felt that tb •• teet1 
can be applied to the data. 
In the test, the tel"a 11• ignificant'1 vtll be applied to a tatiotice 
which di f fer f r<aa th null bypothul• at the 10-p rcent level vhen 
teeted by ordinary a.thode . Many of the pa1t and ~el&nt fftadie• 
have ••tabliabed th• level o f et.gnificanee at th S-percent le.val. 
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However, iu •oae of t he multiple regre••ione ~omputed, it waa noted 
that •ome coefficient• ere barel1 •lgnif icaot at the 5- percent level 
and other coefficient• were •ignifi cant •t the 6- or 7- peroent level. 
The autb~ feela that this difference i• not gseat enough to warrant 
the fil"lll ••ta.bl! hmeut of a significance level of 5- percent . fter 
couaultlng tho empiric.al section and reali~ins that there ebould be 
a 11cut-off't point eomawhere, lt wa noted that the 10-percent dgnifi-
cance level would not involve the decieiona neceaeary if the 5-perce~t 
level as used. There ould not be any arbitrary choices betwaen the 
10- , 11·, or 12-percent level•• there are at the 5-, 6~, and. 7-percent 
level. 
TBB D1 
Moet of thia atudy ut111aea d•t• from th• 44 quarter periods, 
January, 1 8 through Dec er. 1958 . Whan oolleetion of the data 
wa• be un, the production ~nd prle• aerl•• had been revl•e4 at leaat 
Tb• caoa~r demand equatlQDa utlllsed data tram the 38 quart•r 
period•• July. 1949 cbrou b Dac:embel' , 1958. It as found that in 
Jul7, 19 ~ . the ba•i• for tba price of oheeae ~aa eha: ed. latlwaat•• 
of tho p~lce ol cbeaae prior to tbie date vare not ba•ed oa proce eed 
rican cbea••• while .. ct.Ate• afte-r thie te were. for thh 
r 1ou, tho • and cheese det1111nd equation• vere forced to uae a 
ho~ter tl e pertod. 
The ratall oerle• fo.r e 8• l• &UllllUlriaed to the Mar'ketiq and 
Transportation Sttuatioa. upplcaent for July-Septma~r, 1953 ( t9) 
d in coacurrent 1 auae of tba Markett. .ad Tr eportation Situation 
( 8). The &Dl price of e sa ed.es va• pubU.ah•d to !es ud Poultry 
Statl•tic• Tllrouab 19S7 (25) acd in coucurr•nt i••u•o of the M&rketilll 
and Tranaportatton S1tuat1on (l8). 
th• wholesale price aertu for •u• 1• publlehed ln J>a.iry ud 
Poult~ Market Statiatic• (ll). BoweveT, the wbol.esale prlca of 
838• at • n.at1on-v1de level i• cot available. la order that tht1 
data 111 ht 'b• •d• avaU•ble for utilhatioa tn the atudy. an avera e 
pric• va• coaputed of the holeaale prices at three dt.t eTenc locatloo•• 
Chicago. Natit Tork. and 9a11 rranctaeo. It wae believed t t an avft~ a 
4, 
whol• •1• p~iee c°""uted froa the•• three t xa!nal• would P~•••ut 
a compoalte rigul'• daquate ·or u .. in thk 1tudy. 11 price eri•• 
and rated w•r• de lated by t coa.1uaer1 price i de~ (30) . 
J>.tta tor fara production. civilian cliMp"Pearaoce. od storage 
scocka 01. • &• are •U1B11&rt ed in I and Poultr, Martt.t Statl1tic• 
through 19!7 ( 5) od tn the loultry aod !gg Situation (27). Ccn• 
s11119tlo •• put on a per c pita baaia by divlding the tot.al civilian 
dlo ppear•uce of • t by the p u1at1ou eatla oot ol civilian food 
aupplta • 
The eu markatiq Mqlc 01'.' the farm•retal.l pr1ce •pread ie the 
d!tterane• between tbe r tatl price of 11 ~er dozen pai by conM 
sumer aad the prlce fArmer• receive for 1.03 doaen •U•· Thia in• 
!ol'llat1on 1• publ1tbed currantly in th~ Kitr:t.(iug ~d Tran•poTtatioa 
Si tuat-1011 (28). 
The cheeaa data uaed to tba aoaly•l• included retail price found 
lo the Marketing and T~anaportation Situation (28), factory production 
of ch .. se and cha••• • tock• fouod in Dairy Statiattca (23) aad in 
Dairy Stat1at1c• Suppl ... nt tor 1958 (24), and cl•lll.An di••ppearance 
ot c~•• publiehed currently in the Dairy Situatlcm (_l). As 1n the 
c .. of •&& consU11pttoo, cbaeae contumptton •• put on a per c plta 
baata. 
01 p<1 ble ersonal l ucc.e !a •~ri~ed it• tlwl urvey o • Cu .. rent 
Bu1tneaa (30). Thi• ••~1•• v • dlvid•d by t civilian popul ttoo 
estimate• to put 1t on a per c.apita ba.1• and then was deflated by 
divid1111 by the conauaor• price Ladu (30). 
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Wages in Food and Liquor Stores published currently in the Survey' 
of Current Business (30) was the wage series used to reflect the cost 
of labor in retailing. This series was used in the marketing margin 
equations as a measure of the influence of fixed marketing costs. 
The price series for bacon and dry cereal are summarized in 
Livestock and Meat Statistics through 1957 (26 ) and in the Marketing 
and Transportation Situation (28). 
Most of the data was originally in monthly form and had to be 
revised into quarterly data. To change the monthly data into quarterly 
form, the foll~wing procedures were used. In computing a quarterly 
price series, a simple average of the prices for the three month 
period was computed i .e. (where P 1 refers to price for the first mmlth 
and M refers to the number of months in the quarter) 
pl + p2 + p3 
---.. 
Ill: p • 
M 
ln the case of the consumption data, a weighted average of each month 
was used i .e. (where c1 refers to consUIJlPtion in the f irst month and 
N1 is the civilian population in the first month) 
cl + c2 + c3 -
Nl N2 N3 
= c 
M 
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BMPIRI~ L RESULTS 
Cooaumer t>tmand 
Nine rearo•eion equation• war uaad in estt.Jiwting con usner de.and 
for egga. The aingle equation uietbod of • t imatton was uued ~lth egg 
pr ice designated •• the dependent variable. Raaulta 4re pre•ented in 
Tabl" 1. 
fo:it ( 7 , p. 7) ha!I noted that i t 1• onerally appropt'iete to 
place price rather than consumption f.n the dependent posi tion when 
es tl1Utin9 demand functions for the total r opulat1on. He arguee that 
t h• individual coneuaiot dj utt hi• pu~cba1e• to the array of market 
price• ~hicb be muat take as atven. Por the nation oa • ~bole tben, 
total production or C01\euurption of an a ricultu~al cOblSOdt t y 1• lllOTe 
likely to be the given or predetennlned varlable. and the market price 
adj uats to it . 
E uatLon one iG •••ent1ally a otatic eqU4tion. Subsequent 
equations i ll be estim ted in a dynatic • enee by adding a tit ta va't' i a • 
ble or dummy variables ~epreaenting quarterly effect~ . Ti e f8 lntro-
duced as a variable that catche• up all of th• eoci•l and pay4holosical 
factor• and any other faeto~• not accounted for by the price nd l n-
c e vart ablao ~htch are aeaumed to c nge At a constant rate pe r 
unit of time. R~aver, Judge ( 11) feel& that thia ia unsatiafactory 
and arbttrary becau1e adequate of gbt cannot he ,tven to cyclle l 
f luctuations or eudden chan •• or diacontinuitie~. Tharofore. h 
feel• tbat tt~e i s e dum:oy vcrlable rafl•ctl a n ber of miecella-
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neo\l.8 ~u.K•• rather th•n b i n truly representative of cbaa • • l a 
taates. 
'l'ba dUlllly variable• r epresenttng uoexplalned quarterly e f fect 1 
were con•t ucted ~1th the tir•t quarter asaianed • sero value. So 
D1 repre.-nt• t~ devtation of the •cood quart r l rca t f ir• t 
quarter, D3 represent• the devl at1on of tb• tbtr4 rt•r from the 
fir t quart•T• nd o4 repr••ent• the devi ation of the fourth quarter 
f~oa the firs t quarter. 
lquat.ion two was • • tt.ated dtb tbe ti.a variable cd quarteT 
d~t•• added to tbe va1:'1ablee i n equation one. Tb.e additlon of 
t •• varLablea sig~lftcantly i roved the flt of t~ ~uatloa, the 
f vat • for 4 •ad 34 de r e•• of freedom betna 9.37. 
The lie of varl ble• pr•aeated •bova doe• not apeclflc•lly ln· 
elude la gad value• of prlce, cons 
lt la aenerally believed that it take• tlme fox ccm.auaera to adj u1t 
th•1r pu~chase patt•rnt in reopoa..e to price nd incOllMI chan es . 
Therefore, over a ttae pedod too bort to perait a ' ' final" adjust-
ment, tti. rat• ot conam1ption ac the end of one period "111 depend 
to •o.e uteot t>n the rate at the end of the precedin.s pedod. 
lquatloo thr .. Lnt~oducad the lagged price of •as• and drCJl>pped tbe 
t1ae vari able. '?be addition of the qU4rter dUilay variable• and the 
1• ed price variable to quatton one wa i~l\J. fi~Ant, the 1 value 
t or 4 end 34 degr••• of f reedom be in • 54. 
I u the ftrat three re r • ••ion•. bacon and d"t)" cereal ·ere included 
as coepettag ~OllllOClit1••· DcnteVe~. n•lthe~ variabl bad a ei ni tcan 
efteot i n any of the~ ~•••ton• . Th•~•'ore. 1t a1 decided to 4-lete 
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the.a var i able• f rca the •1•t equation f our as •~tlmated . tc 
wa1 obe•rved t t the deletloa of these ~•rlabl•• did not 1tpdftcantl7 
c nge tho fit of the e4uatlon • th P value for 2 nd M d• ee• of 
f re•dOlll bet 2.1a . The coerttcicnt for th lo ad e& price varia-
ble mo~e than doubled d became •t~lflct\nt, wblte the coetflclent 
for Dl decreaa~ by quite a large amount aad became toaignific~nt. 
In July. 1949. the basi , for the pJ'ice of eve e t claa ed. 
tea prt.or to thb date of retall prl~ of cbee • ere baaed 
upon An ndruc: of ;-etat l ,..ri:!:e of ®ro tf.U. Oil* kt r:4 <>- cbef.\ff. letall 
prices of proce&~od r tCAn ch • oe, Jhi.ch 1 tbe prlce ••rl•• utilized 
1 thia •tudy, re not avatlabte . Therefore. t wa dtJctded t o -r•-
tl•te r•a re 1on £ 0111.• ttb date of th July 11 19 to l>ec•b•r . 
1958 riod. 1'be u of a hortet s l~ pu t od cauae.d a t llgbc 
.. eduQt1oa t a ·e e R2 • .n i ncl' ae.4 the coef.fict eot for cheeae t>r •c• 
by a bao4t three tlme• the odgt l valu • 
a alt•rnatlvo odel t or tlta t~tlon of co~r d-.and ! or 
A• ~bt c one tl t aed t cooaucpttcm. of • COIJIP•dna coa.odi ty 
1 • n ndependent variable l natead of tho price of tb t cClmllOdity. 
In thu coatut, four equatloa.e re eatluted wltll a per captt• 
cbee coo tloa var1abl• repl c19 the cbee•e pri~• varia~le . 
£ uattoa. ota then, w o1>talt1AC1 y replaclag tho cheet• price 
var!able i n C2\l&t1on five Ly a chee•• c~tion vartahle. Tb• 
ef £ect of the c 
one. eve 1 be • tbae artabl• • • added to e<;u t l ou e ix . t e 
variable be 
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• i nf.ficant. The ~ditto of the tii:ae varl le ut flcantly 1 • 
pTov d t f!t of t equ tion, t value f or l an 35 de reea of 
fraodam b U.Sl. 
1 e tion ae • the c 
u r th r then t a ad p?'ice o~ • s, an4 tn q ti n e i ght 
las c con a i D 
cons tlon nter d the equ.atto ich • at1ve lgn and as oot 
•L nlfic nt. The coe ffci nt f or 1 gad quantity •• ai ntflc t 
a 4 o ftiv • 
reeulte 1ndi te that there 1 a a •O 1 rlaa to d d or 
dudn the 4 fourth qu rte~ relatfva to the eeond and 
thlrd qwu:ter • pp r to reach a paak durln the f ourtb 
q ter U4 then dacli to th• loweet poi t d the econd 
~WIT tar. Tbeee ulte • 0 be sonable i f • can ••• that 
ld t d to tavo a hot br faat during the vtntor 
eon th 
1) r man.tbs. 
The Pflce lexibillty and ela1ticity e•tlaate• •• emaputed from 
t • var1ou• re ress1ou equatlona re •~l ed in Tabl• 11 
computattooa are mad& at the .. an •here tbe an• are •• follow•: 
• prlc•~ S~.9' or 52 . 9?• • cons tioo, 29 . 2 or 29.06 ; aJM! !n· 
co.e. 1 64 or 1383. In each c•••• th• • cond n er t • the mean 
for '~July. 1949 co 'December. 1958 period. 
a p 
0 
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• ...I..... • Pr<lm the•• de tutti 
p 
it follows that price •lasttclty 
i tb rec froc:al of price f lestbility witb reapecc to uautlty 
and that income l••tictty ia the prod~t of price elaattciCJ and 
price lexlb1llty th r .. peat to lnc • 
llaat1clttea of d l\d roa averal dtt~erent atudtes for e • 
re pre ted l T ble J. 
attmatea for th laattcity of d d ith eopect to o price 
frOlll other atudie1 ~angeJ frem -.10 to -1. 6 w1th an average t or all 
tta. atudl.eia be! about -o.s t o -o.s. Tho to.Ui• o! v•lueo cl>te1ned 
i n th1 atudy 1 le•• t n tha an • pro anted in Table 3. but th• 
overall evera e tend• to be al1 htly hi her . 
B tl .. te fox t • elatticlty of nd wi th re p.ect to i uc 
traa the other •tudlee ran ed from .O'+ to 1.33. Valu. obtetued tu 
thit •tudy tended to b• welattvaty hl her th t ~•• f ros the otb 
tudle • Such e ult• re aot eontracy to hat ight expected 
from thl• at\ady . It would • ruaoaabla that elaatlcity of demand 
culd ~. btatutr frcaa thl •l14ly•l• . bteb 
employ• po•t•World War 11 d ta only while t otbe~ n.4lyses are 
b4aed OD •it r J at pre~Jorld ar II J'941'& or both pre· ad post-
orid r II par1 • becatua t ac lovela ~•~• ch higher duTtng 
tbie tilMt • c ar&d to pr•· orld ar II y rs. Bove er. there t • 
t y eviden<:a of ny 
Table 2. Price fluibillty and elut1clt1 estiJlat•• obtaiaed fro. cocuJ..er demand regre•af.cms. 
7. 
8. 
9. 
frlce flex!bllity 
v.r. t. q tity 
- t .. 13 
.66 
. 74 
Pr tee 
eluticity 
.79 
- l . 52 
- 1.36 
Price flex.lbilltJ 
w.r.t. inea.e 
.O? 
l. 6 
1. 01 
1.GC"*'8 
elasttc1ty 
I.. 
'? ble l. l•tia&te• of prtca nd .f.nca.e elaaticlt1e obtaiaacl fr• •ele.cted atudiea. 
.Fla r (23 ) 
J d • ( l ) 
Gerr (1 ) 
Perl od t o.eluded 
iD aoaly•l• 
l U-40 
1915-40 
1915-40 
1921-,.l 
10?1-~ 1 
1921-30 
t 921-50 
1931-41 plus 1~46-5~ 
1931-41 plua l 9l•6-54 
1931• 1 plu• l 6-5 
l 31-41 pl 1 - S4 
Prtce 
thod of nalyah 
St.Jltueou• p'(1t'oac:b, Hodel I ·1.28 
Simultaneous appr ch. Model 11 - .70 
Siaaltaa~ •1>9roacb , •octal Ill - . l 
t.eaat Square• - , 53 
St.ult QUO prOAcb - . 8 
IA••t Squ res - . 32 
St.ultaneou approach ... 60 
Sf.molt eou pr ch. l5o 1 I -1. ~6 
Simultaneous app oacb, Hodel II - .40 
c t Square • Hodel 1 - .11 
Least Square•, ~l It - .10 
l.h 
.8l 
.62 
.ll 
. 44 
.43 
.a 
1.13 
SS 
nd lqu ti a for Cbeeoe 
ctt.e•• ' r ice waa •lgni!lcant eodo snout variable iuted in tbe 
contumar d_.ud equation for • 1•· In order to COllll>l•t• the model , 
cODt~r dmand equattotll f or cbeeae ware Htlaated. a the equation 
v.a formulated , all the todepelid•nt vartablea uaed re redeterained 
ol." exogenoua to elimuata the o&ed f or sore equatlon• iu the llOdel. 
Pi ve rasraastoo equatloo• were uaed l n aatl .. ttna the d ... ad or 
ch••••· The result• are preaented iu Tabla 4 . 
In the ftrat equatloa, ch ••• price waa ~ear••••~ OD laaaed 
cbeaae price, lagged cha••• conaumptloo par capita, and quarter d\11111.1••· 
lquatloo tvo added a la ed • 1 price vartable and a ti9e variable to 
equatlon one in an att-.pt to azplaio waora of the vart.at on . Th• 
dditioo of tbaae v•~iabl•• did not at t f 1cant1y improve the f it of 
the equation, tba P ••1 • t or 2 and 36 dag~eea ol fra-40. be•na .,44. 
In the thil'd equation, cha••• price •• reirraaaed oo la ed chae1e 
t rice , quarter dU911la•, t nccme. and a variable conei1tin1 of lagged 
stock• plu• current production. Tb• lqg•d etoob plue production 
varl&bl• • included •• a .aaus of ahowt t • current total aaouet 
of cheeaa on the market ava · able for pureha•• by coaeumaY• 4urin.g 
the q_u.rtar • 
.Bquation three waa re- eatlllated itb data ! roe the July. 1949 to 
De.ce.ber, 1 58 pert.od. 't'bll l• the data period where the retail prtce 
of che••• i• ba•ed on proc••••d aericau ch•••• ~ 1~• · ult o~ 
equation t our were very s blilar to tho•• obtattied vith e.quatton tbr 
lvldantly, the diff ere11t baal• 4Dd 1ffereut ti.me period d little 
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•ffec~ on tba ?rice of che e. 
Th• la ed depattdot vuJ.ab1e ..-a• the only vutable ti&nificant 
to all of the Tegt•••ions. The ic;oefftcieatt for ehe 1agyed c~umption 
~ariable d.14 not $fgntt1c&ntly exceed tt• atalldard •~ror in any of 
~be re r .. s~ons in which i t a vartabl • lv1deat1y tbe lagaed p~tee 
inf luences the cuttent price q,uite etanilicantly, but lagaed con 
Uosi doe IJOt aipifi~antly i titlueuce the retatlet: when be eets the 
pr lee. 
•-ulta tndicato t t then ht a 101onal rl e i n the deun4 for 
cheese durtu the f !ret qua~ter and then d nd decltnee, r .. chi it.a 
lowest l•v 1 dud,q t.be •Clcond and tht'Z'd (luarter . 
&quatlou five is atmple linear regre••lon o! the dependent 
variable on tb• t-saecl dependent variable. The e ffect • •• alight 
11JCra. e to tha coei lc~ent of the 1asged ch•••• pric;e v ~L•~le. 
Tb• mad:.ating margin or fana-retaU price spread ta the dif .. 
f•i-eo.ce between tlte. retail p~1ce per doaea and the f•rm vo.loe of eagt. 
The farm valu• ot e • 1 the averate t>aYID8Ut r•celvad by producer• 
fctt 1903 do en e,n.a. 
rouy reg1rets! on oqUAtlOtl• were wte4 i o eetl~tlng the mark•tLng 
-~ctn for • a•. '?be -~a1n wau regreH d on :t.:w.•4 marctn. v•1• rates 
i n f ood r •t&tllna; :fana prtc of e33a . ch&Qge J.u ! at'ii pi:L... of t: Ii ; 
change io lann ro4uction of eaga., f•raa '()r-oducti0tt of •Bl*• e~ !n 
whole~l• price of e • . bole•ale prlce of eggs, time. 411d taarter 
~~IS•t 
••i-lald.• 
91, 
s i;J Oil 5'i 
<t ' 0:-r ., I . . \ ,. 6 ~ ~ ~- 1;;,,., ~ta., a' •ae '•t 1-t. '~-
u1. nilfkP$J.q •t'!J ll':!O; 1111 !! c' nti'tl 1 fl!:IFfJ! ITT · iii · rr 1 · rt•· 'i .·:- · ra P• 1.ttfQilJl!l'tl , 1 1tll~!lllll•u1 .1 ·'!ii*Oll:li'il1': t$1fil fl!11filt•?.tltiiii 'Ot'li ··s-.:·11 l.i _, ; ;, 1 i u !!!1t!fli'- ·1111•1rtn Lt t1 t lll:.iiii\@ti• ••s;tu•w. ·o•-1•1111*1~•1• ., _et a•111 ,;Mr'· WP! 11 •n*lli' -, w 111 *' ~ 0 1 t 1' • •vit11rtta.1tJ ~ • n 11 r u R· ' i n :1 nM~-~~,.l'llirllilt •~•Mtiil1H•-01Mt 
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• &l~ltc~ttf ~I.tie~ ~ ••ro •t tt. 1~rc ~ 1QV~id ... 
.. 11p.tft~1ltl.' ittrf~~ fl• il4l¥:o t th~ l.,par~nt 1~1 .. 
... ~f.,1.Mt:i.¢4-t*l!f df..tfe:rel f~ ... •Ct• l•fn~ ~l .. 
..... ;t.tJ 
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dumaie1. aeault• are presented in table '· 
The coefficient or laaged 114rgtn •• poa1tive and algnlficant 
in each re reealon in vhlcb it aa a variable. uggesting that there 
ia aome las in aargin adjustment. 
The vas• rate •arlable exerted a eignif lcant, uegative e ffect cm 
the marketing aarglD. It ha• been bypothe•isea that, in the ehort run, 
retailer• or dietributore are villina to perf orm the marketing function 
if they cover only out·of•pocket 'coata. The negative coefficient would 
substantiate this hypothesie. Ae the vaae rate increa1e1, the margin 
decreaeea. 
The farm price of • g• bad a algniflcant negative effect on the 
aaraln. Thi• i• an expected effect if there i• a lea i n margin ad-
ju•tllent. 1n the ebort run, lf farm prlce• fall, retailers will 
aerely widen margin•. Bo~ ver, if fara price• continue to !all or if 
they remain at a lower level, competition among retailers will lead 
to a reduction in retail price and the rg1n. 
The coef f 1cient for i arm production o eaga w • ai gniflc.ant 1n 
each case but had cO"a!licting •ign1 . The chang~ tn ! arm production 
of egga alao bad conflicting aign&, but was not 11gn1fican.t. 
The quarter dummiea tended to be positive, but only in one r•-
greaaioa era any ot the •iguificant. Generally •peaking~ lt appear• 
tlult d\e egg llUlrgin wa1 h1 her in the third ud fo~rth quarter•, 
reaching a peak in the third quarter. The quarter dummies were deleted 
from the fourth equation in an £ttempt to find out h~tber or not 
they contributed significantly to the fit of the equation. The r 
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teat for 3 and 37 deg~eaa ot freedom wa• 7.168, •o the quarter 4~ee 
did c1gn1ff.t:antly improve the f it of the equation. 
The coeffietent ltn: the vnolesnle price of egg1 va.a poattlve and 
ignift.c:&nt.o It .ts p<>1u.tlbla tbat re'eallera &re more a11are- of s.ctton• 
at the vholesale level tban at the fal"lll le..;,el. RetaUare can quf.c:kly 
djuat to change• at the wholesale lavel. The eHect \fould t:Ms· obs•rved 
in a widening of the ma~atn. 
The ttae varl•~l• exerted a pooitlve effect, bu.t the coefficient 
WM eallet: than cha •tandard oTror. The Ume ••ri.abl• wa1 uot used . . 
1.n •ll'J rear•••looa after .tt was found to be tnstgn1ficant tn the firat 
reareeston. 
Storage S toc1H 
lt i• deat.r:able t:o have egg atocks for at leaat two rea•ona: to 
••t: ~y-to-doy operational requirements and f.n caae of llD anttctoatad 
t'i•• 1n the pt-ice Qf •1&•· In atteaapti.11.Z to detel:"Ddna the lavel of 
atoraste lltoeke ,. four rqreu1on• wen. eattuc.ed. In tb:ree .of the 
reg~.a•tOfla, the ch:ulge tn •toet~ duric; the curi-ent qua~ter wet'e 
expresaed aa a functlou of lagged stock&, chaoge in ~holesnle price 
of egga, fara production of •ss•. \lbolaaale price of 03111. tt. ... and 
qua~t.e?' dUIDi.oe. aeault• are preaeotad in Table 6. 
The coeffielent for the change i n fi'l.:rm pToduc:tton of •as• "Jait 
neaet!ve and •i;ntftcant i.u e&ch oe the J~ir•t three regresaiona. Tbb 
uggesu that there to scne delay in the movwnt of eggCI from f.am to 
tor.en.e. 
1. '1 '8 0 . .. •• 491 .. , .... .me • (;f(lf'j) (,.0$1) (iol~) ( .. ltJ7) 
2. Cl ~ •l,._,,* .-lit;l .... ..,10 (.1#1) (,.Ut) ( jt~'tt) (.Ji:t) 
•'.~ .,.,,,-,:) .. /j ·- -1.ll- .0.23 .... (,.J•) (.lllS) (~!OJ) 
... 8zt .... ,,446 002*** f.T -.1.,20 .. <Ii ... •l .. 6) (,.$11 (*OH) ( .. ~S) (~.$41) 
lt,IQf.ile•tty Affuat ft'Oll ~•n ••tilt l~r-- 1$1., 
tfdlr IJ.pttt~•tly dU~f~1ttat f~ 1.e1'0 •i ~- ~l'~t l_.ti, • 
._ #t.~~11 ..Uft.._1 lftt.' ~· 4t tho l-,.#ca.l \wel. 
u .. a1• •$.tO 
(t .. •t) (S.!5) 
.&~t U.Alfltll: "'" (.!~-) (t-~•> (l?~~•> 
'· 
... 11.u•. ... ,,. , . ,,,,. .3.t4 
(.~i~:• .('i.tl) (10.:ti) 
4h I 3-0.0i ... 
(1.IG) (fhl4) 
l -1.tl (!j.,11) 
• u"''" (1.4~) 
• • J.J .10 "",.i ot. 
(i,.63) ( "41i) 
•3*tsr 
(G.00) 
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Be t.n1lf. .. to cxart a poaitiv but tuatgniflcant • feet on tbe 
ch • n atocl. • Th • re ~lte teud to •ub ~ant1 t• the bypothes1• 
that tbare ta acmo !a in the decl ion. to lf.quid&ta or cquir. tocks 
and tbe \;] letion of th4t ch .. nge in in"Vantor1. 
ten4 to vc &D e !ect ou the ch ng• ia •toe 1 a cb uge in prt~e 
ut1c pated. In an alt t to better eatiwate the effect th.at 
la aed to-ka may bav • vartable laggf.na the l&vel o stock• t o 
perlocla aa i ncluded i n tte oqu&tion. The co.fflci nt • po Ltive 
but i:sa.11 r than tha t dard • or. 'lbe ddition of thia ariaol 
dtd not at lf1 ntly 11DJ>rove tbe predict! e abiltty of t~ equation, 
the 7 t •t t or 1 aud 2 d4!gree of freed beiQg .139 • 
The coe£ftc1ent £or the ti varl bl• w&a ne•• Lv• - tended 
to e only lightly higher t n tta tatcdard error. 
d qui alan~ to ••l•• 
to con•u.aer11 in tbe caae of• 1 pe.:U hAble c od1ty G ch aa •U• · 
The relevant price enteri atoraae deci ion. then, l• t whol ale 
rice, ~, tbe wt ol le pdc• vad.&bl• did not cootrU~ute 
l ni cautly cltbou;h t coefficient a• 01itlve a _ p~o;! it 
was • ected to be. 
To reflect th • fee • ot epeeulatlon on t cha e in •tocka, 
l~ •• b:yfoth• t ed that th.t change in t~ vbola ale price ould be 
re ult.able lndic or than th bolaa~l• p~ice. Jleaulte i ndicate 
t t t r •plac ... ut ot bole le price 1 th• cba in holeaale 
prtee aa not a signific at ~. The ne vart.ab1• vu not ai ni.1c:aot 
2 &11d tb dld uot ch us• cott~eabty. 
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Tho coef ic1 t for the umo17. variable 1udicata t t theta 
• • ticant ace lati of to·k duri th ec 
ic ! not u pl tn d y art t lo:o l e tb• otb vaxlabl~. 
The p• cc -.-.aebed t n t ecood quarter. 
Both the econd nd f ourt quarter te dl t!er ~igni tcantly frora 
ro. er, ao•t of t ace ulation la tb [ourth quart• ill 
t o fl~ t onth of the qu rter, o the ~ fr the third u.arter 
to tb.e fourtb uart•r may ot be fully repre entatlve of ~be ch • 
vitbi t q rter. 
It a be.ii noted (i• • p . 77) th t rep otn t eba.na n tock• 
by mull atodt• as the r e raseend ould ' ncraa • the 2 value. The 
f ir•t care •ion • then re·e•tt ted th Ddln atock • t o 
dependent vari ble. tho R t roved nottee bly attcl the coefflcie u 
h cl th • at ne s pre' ously obae~ed in tt other ·e e t o 
lle•ul • re ~• atiefactcn-y Ln this re3re1 toa if .tder only 
tbe dUl:llRY variable•. Th econd nd third quarter• erted poaitivo 
and algn!f icant effects . fOUTtb quarter dumy 1 although f.c• 
at u1f1cant, eat red ltb n eti effect. 'l'hle eema l ical 
be u•• dema.nd tend• to reach a peak duri t f ourtb quarter and 
ld expect a d•pletioo of • tocko duxtog thi quarter. 
ol•••l• Prtce of £ J 
In order t o camplote the •od•l, i t a• nee 1 ary to e tu.ate 
equ.atlo •x~lainiug t e bot• al• price of e s•· The 1Dle1ale p lee 
•• r a rea ed Oil the farm prlce o! • s ud the rkcti urgln. The 
estf.matia to be 
w ...,,. r ..,, 
'se - · 21.11 + t.l o P1 t + 1. l~ Mat . ( .Ol7) (.174) 
. - • • 911 
t th• coepietton of the tudy daee. for eta addlttOD&l quarter•. 
tb• tour ua~t•r• of 1959 and the ti~•tt~o quarter• of 1960. ••re 
avatlable . Tbe pre4icte4 and the observed valu • of tba depea4ent 
atan4arcl deviation b f.ccluded in th• ta~l• to aid the co.parlton. 
!be con1U9U' deund equatlou for •u• predicted th• wet.ail 
price of •ca.• -relatively 11 ta moat ca•• , the esd.uted atnua 
ob•erved value• falli. into th• rao e •usa••t•d by devlatton.a fTOll 
fourth qua~er eatilaat•• oi 1959 fell outalde the ranae. It 1a pot• 
aible that the QOef ·tctent fo~ the fourth quar ter may ~v• been over• 
••ti111tted froa the aa.pl• ta and that the ne at'ln coafttclent of 
the aecood quarur vae undeneatiuted, lthaugh i t can be obaerved 
that the predtctton for the •econd quarter of 1 0 •• J: .L ly -eurate 
in eacb re reas1oo. !be firat quatton (e.quatton (· ) of Table l) 
Tbe .itanclard deviati.o h tb.6 •quare toot of th• \II of aqua.red 
••iduala divided b7 the reeo of f reedom. 
l 
Table 7. Estimated •nd observed value• of eQdogeuoua vat"i ablea ; 
195~-l. 2, 3 , 4; 1960-1, 2 . 
Tille 1'r•diction Vnr ! cble fqriocd Equation 
4 tt 1959 .. 1 1st 
Ti1ble l il 
3 
4 
1960-1 
2 
~ l S59-l 
2 
3 
4 
1960•1 
2 
.Rb 1959-1 tc 
2 
l 
4 
1960•1 .. 
~ 
s r:t 1959·1 T4ble l a 
3 
4 
1960-1 
tta 195~-1 •.zc 
J. 
3 
4 
1960- l 
~ ... 
tlmated ~aerved Ob~erved 
value v4lue 11dnu• 
!.~ttuted 
'•t .o ~.2 - 2. 2 3 .65 
4 1.4 35.& 5 .6 
44 .4 41. 7 .']. . 7 
46. 7 41.8 4 . '1 
39 .5 38. 3 1.0 
39.6 40. 9 - 1 .3 
;.z . i 44.2 • l. l. 3.6S 
41.3 3, .8 s.s 
44. 6 41.7 2. 9 
46.6 41.8 4.8 
39. 2 ~8.5 tl. 7 
38. 9 1+0. 9 ... 2 .0 
42.0 l}4 . 2. - 1.'l ) .6.5 
:. i.J 35.8 5 • .5 
44.l 41 .7 ! .6 
1+6. S 41.8 ~. 1 
3Q . l 38.S 0.6 
)8.8 40. 9 -2 .1 
42 .6 t.i. . '..!. -l.6 ),80 
41.4 3S.8 S.6 
t~ . 7 41. 7 3 .0 
41.l 41.8 .5 .4 
41 .6 38.S 3.l 
40.6 ,.o. 9 -0.3 
4.L6 44 .2 •l.4 J . 80 
..  1.J JS,5 5.S 
•s.s .:.1. 7 .> .e 
41.0 '•1.8 3.l 
~0.6 38.S l .l 
J Ct . 8 40. S - 1.1 
loya c:.. l cul.Cltcd values of PCB.t f rom Tegretatjfou 1, T3ble .. . 
1ploys cA lculated v•luet of PCRt from roareBitioo 'l , Table 4 . 
Table 1 (contf nued) 
l cedictloa Time 
Squatton V rt•ble Peri od 
3 ab 1959·1 pit 
T ble 1 
3 
4 
1960-1 
:i 
l ,aCRt 1959-1 
Tabla 4 '.l 
1960-1 
2 
2 a 19,S· l 'cac T ble 4 2 , 
4 
1960-1 
2 
l "8t 1 59-1 T ble S .l 
3 
1 60-1 
2 
2 "st 19S9·l Table 5 2 
4 
1960-l 
? 
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Bt ti .. ted Ob rved Ob••rv~d 
at nu 
va l\le value 1 ti9ated 
2 .6 44.2 -1.6 
0. 9 3.5 . 8 5.l 
44.3 '•1.1 ~ . a 
6.6 41.8 .8 
40. 3 38 .S 1..8 
39.5 40. · L4 
7. 2 47 .0 o .. > 
6.6 6.8 -0.2 
4 7 .2 46 .6 0.6 
46 .l 6.5 .. 0.2 
46.7 I 7 .s •0. 8 
46.8 47 ,q. ·0.6 
7 .o 47. 0 0.0 
I 6.4t -.6 . 8 -0.4 
46.4 6.6 .. 0. 2 
6.0 .. 6.,5 -o.s 
46 4 7.5 · 1.1 
46 . S 4 7 . 4 -o. 
17.8 18.0 -0.! 
17. 9 17 . Z 0.7 
19.4 19.6 .. o. 
18 .7 1 . 8 •1.1 
17.8 11. 2 0.6 n. , l7.3 -0.1 
17.2 18.0 -0.8 
17. 3 17., O. l 
l .1 19. 6 -o.s 
17 .8 19.8 _, .o 
17.7 17. :Z o.s 
17. 0 17 . l -o.~ 
• 
3.80 
l . 73 
1.16 
• 93 
. 95 
T bl• 1 (co ti d) 
Pred!ctlon Tl 
V ~iabt• 1 l od Iqua ti on 
3 Mw:c l ~ -1 
t bl• s 
3 
• 
1960-1 
l 6
1t l 59-l T ble 6 2 
1 0-1 
2 
:l Bt 19~9-l T ble 6 
3 
l 60-1 
J sit 19 9-l 
'? bl• 
T ble 6 t 
l! 
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tlmatad ObHt'vad Ob r od 
value value 
l7. 18.0 
18.0 17. :t 
l .8 19.6 
18.8 19.8 
U . J 17 . 
16.8 17.l 
-l. 27 
-·· 6 11. 9 lS . 60 
.17 10.00 
11. 3 -u. 13 
-l.51 -11.6J 
12 . s 6. 9 
3 -8. 6 
!0.13 15.60 
.o. ,,, o.oo 
17 • .>6 -13.33 
4.13 •11.63 
21.21 6. 
4 .77 - . 6 
19 . :n l:S.60 
18. n. o.oo 
i .s~ -1 • 3 
1.S,. -U . 63 
20.81 6.99 
S.14 u . 
.>0.43 7. 30 
) • 9 .io 
l 3.44 33 . 1 
\ 7.06 . 4 
s. • 3 
mlDUd 
B ti te 
-o.a 
o. 
0. 2 
-1.1 
0 . 1 
-o.s 
S.6 
-J.61 
·l0.83 
25. 6 
8 .12 
. 6 
U. l 
.73 
o. 1 
0.89 
lS. 76 
t• . 2.? 
13. 73 
• 71 
-1.28 
3S.17 
l .u 
l~ . 
• 10 . 
.. s. 
s. 
• 
.88 
.43 
-~ 
8 .Sl 
9. 6 
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t tcd utl.11 •• tA f t the u le pedod. Janu.&,[J• 1948 to 
Decemb r, 1958 htle tba e on4 equation (equation (5) of T ble 1) 
estiaated utill£ca dat~ f~oa th July. 1946 to D.Jcoalb r, 1958 per od . 
th• t~o equation~ do not app••~ to differ ~ub1tant!ally. 
n altcTnative et of ~redictio of cu uzaer dc:nand have been 
e t ted . In order to :Utfill p~operty of the recur~lvo ay~t~. 
Peat M e tiJJ!ated by prediction equation a~d the calculated valu• • 
e uaa iu place of the ctual value t n the esttmation of con u:mtr 
clemao.d !or egg • The ce;;tillat d values computed by this •lteruattve 
=ethod were very ti• yt There la no evidence of cc latiou 
of error lo tba syst and in a joTlty of predlcCi • the new 
e1t tee :or• c.e rer the actu•l ob1crved volua than ere the old 
estimate.a. 
n~tt.atc• of the conoumer emend for cbe re pradtcted qul t• 
ell. 11 'of tho predt ctcd v l • eilui ly t:e.11 i.uto the r nee •UG eated. 
T o equatiooc ore ~ tt.lat d and the r~nulte ~c very ilailac. Both 
equations bad a tendency to uudcnuattmate the act\Ull value• but only 
by a 11 oinount . 
Tl morket iug margin 14 predi cted relut iv ly uall o~ llO•t of the 
period • ~ fo~rtll qu rtar of 1959 t.o the only value th t f&ll• out 
of t ran.ea, and 111 each o tbo thi:aa dtff•rc~t · ~ ioa• usuaated , 
i t 1 under t tad. Po••ibly the c:oe fei.cteut for the fourth quarter 
•hould be bl er tba11 th one. that bAve been cat:putad. 
P i~tlon• of otoroge 1toc a re vhat le o tba.n aatt•eactc~-y. 
I bxao rosro lions tn 1\ich tbo ch 1 e i n tol!.k& o the dep.tuSent 
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var! bl•. tbe tendenc1 vaa to ove:-eatt.aate the ob•etved ••lue. The 
••cODCl •nd tb!rd quarter• of l~' wel"e the only v lu•• b1cb vera 
coo•i•teotl7 • ti .. t•d ~ith Olla de ree of accuracy. The re r• •iou 
eati.ated with eudi atocka •• th• rear•a•an a te1JdeDaJ ~~ uadeT· 
••U.te the actual val\lel. ovev•r, the value• predicted by tht1 
re1r•••lon •• d to devlate lee• in ab•olute value than tbe pre• 
diettooe by the first three ~• r•••ioo•. 
lla a.-ry • tbe s R.2ll. predlctlona of P Et, P C1lt, aA$I ltat or 
the au uat'tua foll~! tt.. ta •l'lod ua qr~tte aati.1factory. 
Th• valvtt• obtatned by the • torage equatloo1 ere le1a than aati•-
factory •"ll••ttna that acaa iaprov ... ntl 1b0\lld be Ude io the 1tor· 
e uatt.001. 
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Sllll! 1l'f CONCLU8ta.fS 
The analyaea presented tD tba pTecedtna page• of thi• •tudy dare 
I 
daa1ped t.o ~ the acalatlonahip• 490D th• aajoi- varlablea that .. u 
up the •II .. r'katiug econCJlt1. lquatiou re dad nad and estt.ted 
. 
•tatisttcally !rOlll poet• •r quart•rly data lo ao attempt to explain the 
behavior of coo•-.er d nd for • •• conaUM.r demand or cheese, 
baclu .. d ht the e4uattoo1 to obtain tnformatioa on th• ture of tlM 
r ct1ona at tM vartou1 levela of th• aarkattua c nnel• . 
haalu of the atudy are amurlsed by ... rkatiq level 'below: 
1 . Coetwr dg nd foT e • - lleeulu of th con1u.er dwn<l 
equation• eaploytoa rtQe •• the depend• t variable and iccludiAI the 
lagged prlc• of •as• aong tbe .~lanatory variabt.a 7 "elde4 varyl 
••tlllatea of the ,rice alaatlctt7 of daiaand ( t the aaaa) ugi 
from 0.79 to 1.80. 'ftteae ~•luea tend to be bi r th.an the value• 
computed by other etudi•• · 
Siidlar raault• were obtaiaed vben e4ti ta of in a.a •~•ticttt~• 
" 
weTe computed . Koet of t value• vare above th averaa• •• camputed 
to other bulletlua. 
SLsnificant aea•onal ••~lattoa •• obeerved in th• 4eaia.ad eqv.a-
ttoaa. 0..nd t or eaa• 1• loveat dud th• '"ocul q~rt r ud rucbe• 
• peak I.a the fourth quarter. 0-nd during the fourth quarur .&.. 
Maher than 4-.and duria the ••cot d quat"tar by ooaa aeveo to f1 f taata 
cecta doze.a, and aJtceede t1- dmaad foe the fir t ual't..r by ea 
to ctne cent• per do en. 
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The 1.nclua.ton of tha lagg d dep ru1e.nt varlable atgn:l.ficantly 
~ove the f it of tb equations. e atgnif1cu ce of the lasg~4 
p~lc• va~table ugg t• a in d 
Oaf.ng tbe con umer d n4 9quation f ot' ?rod1ction purtto.3•• 
dcTatoly good re-ault • th ti t.eo for t e Mcond tt.nd 
fourth qua~t r• ot 195' ·era tbe pe~lods bicb c 1atently fell out• 
utda t ' a CS• auggest d. 'l'he u•o ot the calculated ~he2se pxtces i n 
tho predictio.n cu:iu.atton ladt ted that th••• eatlmat•• tended to be 
a noar to the ob..,rved value •• t o torwor estt tu,. givin o 
u,ga tton of. accumulation ot etTor i n tbe y tem. 
CoaGWQ!! d nd for cheg e ~ 'l'be d d oquati0111 for cheeso 
y elded tiataccory TG ult when uae4 tor prediction ~vrpoe•• · The 
e•tiauatad prtee 4Ld not difter l raa the observ•d prioe by more tbaTI 
the •tanda~d 48'Tiation i n any o! the ~r44ictiou~. 
the coef ficio.nt or 13aged ch•• .. price vaa tgniftcant tn each 
of the regraaeiOCJ , teudtcg to ve a velue of ap:pr~ely .81 . 
the coet~iclent indicat s a 18i ln the respona ot ~•tailars reg• dtug 
djuataienc lo pric•· 
!lo•t ot the •e• onal variables were 1n•1gni·tcant. 
1.nc!ic:ara thut demand reach•• A peak ln tbe flr•t quarter. 
ev..r, they 
, fter the 
flt'•t quarter , demand d cUu• itti th• level of vri~e dlff•riua 
~elatively littl• du~lna th• ret1i1in1 thl'•• quart~r~. 
3. Marke U!I Mfgf.11 • Onl7 a mode.r t• propo?'tton ot the tot 1 
v~latlon la the margin w explained by tha Taare &lona. pproxt• 
mately 65 percent of the vadaUoa •• explaiae-d by the r re••iPn • 
7 
u.tually with mo~• than OTle va~iabl other th n tba lagged dependent 
vart ble being al Qlficautly dltferent ft'OQ s ero. However• the 
equation ,.rforl'lled uite ell 'hem valuea werB pT•4i~t•4 wttb them. 
'Ibo eat~tes tended to devLate f om the ob erved val~d by la•• tb4n 
the tauda.rd dev1•t1on in .o t coaes. The prediction or the fourth 
quart.er tended to tall outald the range aunoeted but uot by ub-
tanttal amounte. 
Tho coef ftc!ent for la ed m.o.r tu v.u otgntficant tn every re• 
gr•lsi.Olt ht bicb it W&I A vat'l&!>!b. !\-i.c!e~tl,, ~be4·~ 1 8 J.ai,1 ! tt 
ma~ ln adjuatment aa well •• ln price adj~ taont. 
'!'be eonal off«ota tend to be inslgntflcant in •oat of the 
r re •icm•. heultl t.ndtcate that ttt. marain ••• to be at ite 
lowest potnt dur!n th• fir t qu&rter GDd then aradually cllliaba to A 
JMt&k la tha third quart•r befor• deoltniog again. 
4. Storage atod§• • leaultt of the pred1ctton eq~•t10D• 1Udle«t• 
that ~b•tantlal improve.eat~ need to be made in the tor•3• 94uatiooa. 
The dni•tioa• "tween the ••tiuted aQd o aened value• vere uawally 
out ot the range a eated by the at.anclard deviatloo. If the change 
tn atoeb •• used •• the depeade t vari ble, th ~quat1ou• teud to 
ovuutiaate the actual valuea . tr endt.n. atocka 1• uaed •• the 
dttpendeat 'Varlabla, tb Actual valuea •~• unde~e•timated. 
ln ccmetrut:tlag ao upeotatt.onal aodal, atock lagge4 one pu·iod 
and ttocka la ed t~o ~ertod ~• latorduca4. I ther varia~l• vaa 
•f.ptficant and tb8ir lnc:lueion did not algniftc tly i.Jiprov the 
tit ol tbe equattona. 
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Re•ult• 1ndlcate a ae aonal natUl'• in the c e in •tocka. 
According to tb• equatton.8 Te c e in atoclu l• tba dependant 
varl ble, t ere is a deftutta tend ncy for atocka to accumulate ln 
the ••cOGAl au4 ourth qua~tera. ctual value tudtcat that thi• la 
trv• of the ••coad quarter, but tba fourth uarter Le one ia vhich 
d...,Gd t• blgh ucl producttoc la lou. lvtdently aa accur.iulation of 
ato.:u f.D the ftrat moetb of th• rourth uarter le enough to over-
halaaca a de letloa dud the laat t o lllOfttha of the q~~tor. 
The c n be aottc bly lmpraved by uat od1 •toe •• tbe 
d endent variable. However, tb redtcttve abili ty o f the equatt.cm 
t• oot aubatautlally imprvved. The effect of t~ ae • 1 vartablea 
i• llOT• re ll•tio ndlcatln an aceU11Ulatloo 1o the eecODd third 
quarter•, aod a do letlon durl the fourth quarte"l'. ctual valuet 
lndic.te tbat •toraga oldt • (in the aver• e) increaaed b7 f our 
atllion c au in tb• aecond quarter and 4ecreae d b1 thr.•• •illton 
ease in the f ourth quarter. 
14 
More i hveattgatlon of tbe var1 bl•• i nfluencl •tor a• &tocks 
of eggs ould na to be an appropd.ate point at ..,btch to u .teod thh 
I 
etudy. Pcrh&pl 1a tbe c o1u1truction of an ezpectation•l model,: tt would 
be poasibl• to more fully eumine the effect• of au antlc1 t•d r iae 
i n pr!.ce. lt is 1lU seated that a variable repreaentlns an 1odex o f 
the fututes price of •u• be con1tructed. Thie variable 11ay Teflect 
tlU.• study. 
ba.ulta of tbta atud1 ·~neat that the •u ma:rkatt.q econ.~ la 
quite dynadc •Gd ta this co text, p•~iod.9 ot h se than • quarter 
atgbt be ex.odnd. Ia. partlct!lar·. it ta fel t t the ont:h ~u.ld 
be a auitable --.ple pe~iod 1n wbl.Qb to tuvestigete tbe e ffects of 
diffez~nt va~table•. aul~• ludtcat• tbat the u1e of laa model• 
i u atudiet of this type aaay be qutte useful. 
obvtou• alt•m ttve uo thl.• • tudy ould b · 4n aualy•f.• employ• 
f.ng a •et ot el.multaneou1 equatton.e. It atabt b iuter•attag to co.... 
pa~e reaulta of tha two .. ethoda ba••d on quarterly a.oaly ea and also 
TU l o.cluaton of the la ad dependent V41'iable ould tend te btaa 
the co fflctent.e ln u lea. ko eatte t on of thta 1tudy ai»bt 
11lV89t1gae. the poa•lb111ty of aut~orret.tion in the error car.~ 
7S 
The author wi•be• to axpres• hie • incere ~reciatioa to Dr . 
C~Ol"&• ~ . Ladd for th• ..uaaeetion of tluJ tkea La topic n4 bi• •u-
cou.rac .. nt and. helpful crlticina throughout tbe cou~•• of the atu.4y. 
:\ppr•ctcuon 1• expre11ao.-e.cl abQ t or ht• patient 1uidanee 4nd lNcler • 
•hip tbrougbout the autbor•o &t'il.du.it:e progr&11t. 
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1CJ48-1 64.8 63.8 45. l 18.0 
2 61.l 62.9 41 . Z 19 . 2 
' 67.3 65 l 52.J 46.6 20. l 73.0 62.6 60.9 53, 7 18.l 
1 49- 1 61.4 58.8 47 .6 4 .6 17.9 
62 .. 6 S7.l 49.1 42.> 19.4 
3 69 .8 49. J&.6 47.9 20. 9 
6S.2 St. 52. 2 4S.8 18.2 
19SO..l 48.S .51 . ·0 36.0 30.6 11.1 
2 48.7 4~. 35.6 2 .7 18.S 
3 SS .. 9 48 . 7 44 , 36.0 l~ . 8 
4 66.9 48.2 .55.5 4S·.7 .u.1 
1951-1 S6. S 52~ ~ 4J . 7 38.6 19.0 
2 .59. 9 S.l . 9 48 . 0 40.t :tO. 7 
3 66.0 .Sl. ;:ii .55.5 "45. l 21.8 
4 67.l Sl.:S S6 .0 48.l 19.9 
195 •l 50.4 52.8 36.7 ) .4 19.2 
49 .4 52.3 36. 9 39.9 19. 9 
3 ,1 .8 52..4 51 . 0 40.9 .U .4 
6l.S S3.S S.l . 6 4 • .s l.0. 2 
t9S:l .. 1 !SS.Z .53. 1 4.3 .4 38 . 9 17. Z 
.2 56.l $2 .4 46 . l. 39.9 17.l 
3 61 . 0 s1 .. 1 53. 5 43.2 19.0 
~ 50. $ ,1.8 l0.1 44. 0 l7~j 
19.54-1 '4.() Sl .1 1.1. ) .() J.7.l 
2 45 .4 49.8 34.0 ?9 . 3 17.6 
fJS.O 4~ .4 .3 . 3 30.7 l . ~ 
47.J 4 '.. . 7 34. 6 .!8. 9 ... 0.1 
a 
Sourc a; {.!l)' (l.5), ( '> ), (29). 
Teble 8 (continued) 
1955·1 
) 
19'>6-t 
2 
l 
4 
'J.P.57•1 
\') 
4 
1958wtl 
4 
1959 .. 1 
3 
+ 
1960-1 
2 
't?. 
8t 
,8.6 
4!LS 
52 .) 
··5 6 
"2. 7 
.,.7.' 
48 .8 
48.6 
43 .t 
39 . lt 
46.~ 
53.0 
47.9 
t.t..5 
7.7 
47.8 
44.? 
lS-.8 
41 .7 
41 .8 
38 . 5 
e.o . ~ 
~-- -- ...___ 
R 
'cec 
.50.U 
S~h'-
S0.3 
50.4 
4t1. '7 
49.l 
48. 9 
48.5 
48.3 
1+1 .a 
47. 7 
41.6 
47 . '.! 
47.0 
46.7 
46.8 
47.0 
·46.0 
46.6 
46 • .S 
47.S 
t}7 .4 
- -- ---
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pit:: Pet "at 
.'l6. 7 'H. S 17. 
ll.8 30. 2 16.6 
41.1 34.4 19.6 
.. 5. J J8 .. 8 18. 
l8 .e 36.7 l7.l 
lS G 1,) 16 7 
37.7 31 . 9 18. 7 
37.l 31.8 19. 
29 .4 27.0 t8.3 
21.;. 21•.l 17.l 
3!h9 29 . ~ 19.0 
41.-' 36 .·~ 19 . fl 
'33. ? 32.4 16 .4 
32 .0 29.7 17.0 
37.0 31 . 6 ts . l 
3S. l !1. 3 l9.0 
JO. 7 28 .8 18. 0 
23.6 21 .. 1 17 • .? 
31 . 0 .!5.l 19.6 
27.9 25.0 19. S 
?6. 7 24 . l 17.2 
?8 .8 26.4 17.3 
--
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Toble 9. Major aerie• ua d t o analya1• • 
1 a-1 32 . l 
2 30. 8 
s 28.2 
-9 . l 
-1 \l2 . 0 
J J 0. 9 
3 27. 3 
29.1 
1 50-1 32 .4 
2 30.3 
l 28 . 3 
30.S 
1951-1 32 . 
2 l 0.7 
3 28 .0 
4 30.l 
1952-1 32. 6 
• 30 . 8 ... 
" 27. 0 4 30 . 2 
1953-1 1.7 
2 29 .4 
3 27.1 
4 l9 . 9 
b 
CCBt 
. 563 
.64S 
.Sl 
.~7 
.607 
.6S6 
.555 
.577 
.637 
.65 
. S66 
.6ll 
. 5 1 
.630 
.S61 
. 573 
.637 
.671 
.60 
·' s 
. 616 
.603 
.ss 
.604 
.tl. ll 
!'l .11 
:d .55 
28.27 
25 . 23 
2S.9S 
24. 93 
27 . ,, 
28 . 9 
29 .70 
32 . 10 
' .os 
3 .04 
29 . U 
31.09 
33 . 8 
31. 9 
!9 .6, 
29 . SS 
33.42 
34.0S 
37 .18 
43 .38 
53 . l 
• uantt.ti•• 
S0.4.5 
56.U 
39 .03 
J 7.S6 
51. 99 
' • 6 
38.76 
41 . 87 
ss.s 
56.42 
4 1.50 
42 .65 
'3 . S6 
54. 9 
0. 81 
43 .79 
5S .6S 
.53. 8 
39.78 
.65 
53.38 
5! .26 
41.17 
46.11 
•Sources: ( 21), ( l3), ( i4), ( , ), (?7) . 
bp ~ 
er cas>lta coa•U111Ptio11. 
6 . 54 
1.15.10 
130.S} 
71.00 
4~ .88 
1 .62 
121 .00 
9i . 0 
107 • .54 
161.63 
173.Sl 
l'l .SO 
93. lS 
10 . 0 
91.31 
6 .81 
41.86 
17.54 
61.06 
28 . l 
18.06 
9.79 
6.15 
t .69 
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Table (couttnoed) 
CCBt 
1 54-t 30.2 .6.,f) 54 . 51 S3.39 0 .12 
! 29.l .667 s .75 52.66 57.89 
l 27.l .598 63.86 42.39 56 .0' 
4 30.7 .610 69. 99 .oo JO. l 
19,.S·l 30. 0 .66 67.SO ?.ea '3 • .n 
2 1.8 .665 65.57 53. l 64 . 
l 21.2 . 6:l4 6S.l0 43 . 7 68 . 0 
30. l .643 68.53 47.6.S 34.83 
19~-l 30. ? .668 64.31 .53 .6.S 19.l4 
2 27.2 .680 62.18 53 . 77 S0. 61 
3 27.1 .619 60. 45 45 .17 ,8. 57 
4 9.7 .670 6.3.86 49.63 37 . 14 
19,7-1 29. t . 618 S6.59 53 .64 28 . 10 
2 27.0 . 679 55.81 .54.32 . 57 . 10 
3 '!6 . l . ,87 55.46 4.S . 0 SJ .91 
4 .. 8.1 .6 1 60.00 47.54 3_. 01 
1958 .. l 21.1 . 6'->8 54.38 51. 60 15 . 70 
2 26.l • 730 S0.47 53 .6'• 33 . ~6 
3 Is • c; . 625 '·5 .. 64 6. 0 40. 15 
4 7.7 . 671 45.9.3 4 9. 2 21 . 4 
/ 
l959·1 27.8 .678 S4. ' 4 12.68 
2 25.7 .6~6 56.52 27 . 30 
3 ?,.4 . 62.:> 48.60 , 7.30 
4 17.}. .666 S0.40 33 . 97 
l 60-1 26.6 . 6 6 54 .00 22.3 
2 24 .8 .688 S4 .1l 29.33 
Table 10. Majol" sert • uaed bi analyi.1.u • 
lS~ • l 1?56 
1269 
3 U6l 
u~ 
1949·1 1252 
2 1236 
3 1211 
4 12 6 
l _i0 .. 1 129 
2 ll82 
1305 
4 lll6 
1:.tSl-l 1211 
i 12~j 
3 1297 
4 1,.9 
1952 .. 1 1303 
l 1304 
3 13.17 
ll47 
19,3-l 1374 
2 1373 
l 1363 
13.59 
•source: U O) . 
b 
!lated. per capita. 
Wages 
1.14 
1.16 
l.l 
l . l O 
1. 23 
1.24 
1.24 
l. l5 
1.27 
1.27 
1 .. ~8 
1.31 
1. 34 
l . 3S 
1. 36 
t. J7 
1.40 
1 .. 41 
l . 41 
i .1.5 
1.40 
1.50 
1.S 
1.55 
a lacellaneoue 
Con uaer• 
price 
i ndex 
100.2 
103. l 
104. 
103.0 
101. 9 
102 . 0 
lOl . t 
101 .0 
100.7 
101. 8 
104 • . 
106.9 
110. 3 
110.8 
111.6 
113 . 1 
112. 4 
113.4 
114 . l 
114.l 
113.6 
114 .5 
ns.2 
114 . 9 
Table 10 (coatinue4) 
1954-1 1366 
2 1361 , 136 
'· 1379 . 
1955-1 1388 
2 14 .. 3 
3 14 9 
145 
1956-1 l 59 
2 1.466 
3 1463 
4 il/•70 
1957-1 1483 
2 1488 
3 1486 
It 1464 
1 se-1 14.S~ 
2 1456 
3 1485 
4 1490 
195 -1 1S04 
2 1530 
3 lSll 
4 1'24 
1960-1 1.53 
1556 
85 
1•• 
l.56 
1.57 
l . S8 
l.60 
1.61 
1.62 
1.63 
1. 6'• 
1.66 
1.6:1 
1.10 
1. 71 
1.74 
l. 76 
1.19 
1.81 
1 .64 
1.65 
l.86 
1.8 
1.90 
l . 91 
1.93 
1.94 
1.91 
1. 91 
Coo•ua•r• 
p-r1ce 
index 
114. 
115.1 
114.7 
114.J 
114.3 
114.4 
114. c;1 
114. 7 
114. 7 
116. 2 
117 . l 
118.0 
118. 
l ... 0.2 
lll . 1 
l21 .6 
l.!3 . 3 
123 . 7 
123.7 
123.7 
123 .. 7 
124.l 
12.5.0 
us.s 
l.z). 0 
126.3 
